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1.0 INTRODUCTION 

OHM Remediation Services Corp. (OHM), a wholly owned subsidiary of 
OHM Corporation, has prepared this quality assurance project plan (QAPP) for use at 
MacDermid Incorporated's (MACDERMID's) Ferndale, Michigan, facility. The methods 
will be utilized for the quality assurance/quality control (QA/QC) of the work activities 
identified in the work plan for Tasks I, II, and III. This document is intended to provide 
a guideline for not only the analytical support, but also the sampling and data reduction. 
In order to maintain these standards, the guidelines must be specified clearly and moni
tored throughout the project. This QAPP will state the guidelines as well as identify key 
personnel in the implementation of the program. 
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2.0 PROJECf DESCRIPTION 

MACDERMID's Ferndale, Michigan, facility is located approximately 7 miles 
northwest of the Detroit Metropolitan area (see Figure 2.1, Site Location Map). The 
site and surrounding properties are zoned as a general manufacturing district. To the 
west and southwest is a business district. A medium density residential area is located 
northwest of the site. Proprietary chemicals for metal finishing, electronics and micro
electronics, plus surface preparations and finishings for metals, plastics, and other 
materials are manufactured at this facility. MACDERMID also recycles some chemical 
products that are returned by its customers for reclaiming. 

MACDERMID is a Resource Conservation and Recovery Act (RCRA) transpor
tation, treatment (recycle operation), and storage facility. Initially, the facility was 
operated under interim status ( 40 CFR 265) as an existing hazardous-waste management 
(HWM} facility. Since June 10, 1985, it had been operating under a RCRA Part A 
permit (40 CFR 270.13). On September 24, 1990, the facility's application for Part B 
permit status (40 CPR Part 270.14) was concurrently issued by the United States 
Environmental Protection Agency (USEPA) and the Michigan Department of Natural 
Resources (MDNR). 

Historical and current manufacturing processes and overall wastestream manage· 
ment have been determined by the USEPA and the MNDR to constitute a point of con
cern as to the past, present, or possible future release of hazardous wastes and 
constituents into the environment within the scope of Section 3008(h} of RCRA As a 
result, USEPA and MACDERMID have entered into an agreement, as part of the 
Part B permit maintenance, to conduct a RCRA Facility Investigation (RFI) of the site. 

The RFI was written with the prior knowledge that a sufficient amount of 
analytical and historical information is presently available on this site to conduct an 
extensive data review and provide an accurate characterization of the site during the 
pre-investigative tasks (i.e. Tasks I and IT). Modification of Task III, concentrating 
sampling efforts on the three solid waste management units (SWMUs) outlined in the 
Part B permit and any other suspected source areas of contamination would also facili· 
tate a more timely approach in the selection of suitable remediation schemes (Task Il} 
for this site. The ultimate goal of this investigation is focused on cleanup and/ or control 
of the site-related constituents through a better understanding of the following: 

• The degree and extent of site constituents in the environmental 
media 

• The pathways of constituent migration from the site, as well as 
the potential impact of constituents on potential receptors 

• On-site physical features and facilities that could affect consti· 
tuent migration 
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This three-task program consists of an initial investigative step (Task I) to deter
mine the nature and extent of site-related constituents, potential pathways of constituent 
migration, and potential endangerment to public health and the enviromnent from these 
site constituents. Task IT will identify potential corrective measure technologies that may 
be used on site or off site for contaimnent, treatment, remediation, and/or for the 
disposal of contaminants. The third task will include the work plan (WP), outlining site 
sampling events for verification of previous work done and for the acquisition of addi
tional data points pertinent to the three SWMUs specified in the Part B permit and any 
other areas of concern. This sampling plan will also reinforce or discredit recom
mendations being considered for remediation (Task IT). The draft and final report will 
present and interpret the data analyzed in Tasks I and IT, and the results acquired during 
the sampling phase of the Final Work Plan (first part of Task ill) which will provide a 
sufficient basis for a determination of endangerment to human health and the environ· 
ment and the identification and evaluation of remedial action alternatives at the site. 

2.1 FACILITY BACKGROUND 

The MACDERMID, Ferndale, Michigan, facility has been in operation for over 
23 years (foundation borings June 2, 1966). 

The property is bounded on the north, east, and west sides by industrial and com
mercial properties (see Figure 2.2, Site Plan Map). The south side of the property is 
bounded by the Grand Trunk and Western Railroad yard. One main building covers 
approximately 76,000 square feet (approximately 27 percent) of the property and houses 
the manufacturing/storage facility and the company offices. 

This facility is designed to store up to 47,520 gallons of hazardous waste in con· 
tainers (55-gallon drums, 330-gallon totes, and 13-gallon carboys) generated by off-site 
facilities. There is presently one (temporary) hazardous-waste storage area located 
under the mezzanine of the liquids department (see Figure 2.3). This area has a 
12,000-gallon capacity for storage of hazardous wastes. A concrete containment with a 
sealant covers and surrounds the area. Floor drains are plumbed into the facility 
wastewater-treatment system. 

An upgraded hazardous-waste storage area is proposed on the south-central side 
of the building. · The new storage area will have adequate secondary contaimnent and 
provide an additional 35,520 gallons of hazardous-waste storage area. The top concrete 
(surface) will be sealed with a resin coating (Cielcrete 695) that is resistant to the stored 
wastes. A 60-millimeter-thick synthetic liner (Gundline) will be laid between the top 
concrete layers and the foundation concrete layers to prevent any leakage due to break
through of the top concrete into the soils and ground water. The upgraded storage area 
will be constructed upon approval of the engineering plans and specifications by the 
Waste Management Division of the MDNR. This information was stated in the Fact 
Sheet for the Proposed State Operating License and Federal Permit, under Description 
of the Facility Section IT, C-2. 
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MACDERMID has manufactured approximately 1,800 new products at the 
Ferndale facility. Some of these products have been discontinued or are presently in an 
inactive mode. Over 464 different chemicals are used in the manufacturing and recycling 
processes at this facility (see Appendix A of the work plan for a list of chemicals and a 
list of raw materials). 
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3.0 PROJECT ORGANIZATION AND RESPONSffiiLITIES 

The OHM project manager will be the primary focal point for control of the 
project activities and for coordination with the on-site contracting officer. For the 
MACDERMID project the project manager will be supported by the project manage
ment support team which will provide reviews, guidance, and technical advice on project 
execution issues. Members of this staff will be called upon on an "as-needed" basis to 
assist in smooth project execution. The project manager will be supported by health-and
safety and QA/QC staff to ensure that the project is safely executed in compliance with 
applicable laws, regulations, statutes, and industry codes. 

3.1 PROJECT MANAGEMENT PERSONNEL 

The program management support team for the MACDERMID contract includes 
a project manager, regional technical manager project QA officer, senior hydrogeologist 
and project staff. The organization of each project management team varies due to size 
and types of projects managed. The role and responsibilities of the project manager, 
regional technical director, field technical services manager, project QA officer, senior 
hydrogeologist and project staff are described in detail in the following sections of this 
document. The project management team provides a single point of contact staff. The 
activities include: ensuring effective project communication, committing resources to 
accomplishing project objectives, providing continuity for technical direction of project,s 
planning and scheduling work and resolving workload conflicts, and managing project 
costs and contractual requirements. It is the responsibility of the project management 
team to implement the quality practices established for the QAPP. 

3.2 PROJECT ORGANIZATION AND RESPONSffiiLITIES 

The project management organization for the MACDERMID project has been 
selected based on the specific project requirements. The project team members' 
responsibilities are described below: 

• Project Manager (R. Veen)--The project manager is responsible 
for the overall direction of the project executed under his 
supervision including application of the QA program. The project 
manager provides the managerial administrative skills to ensure 
that resource allocations, planning, execution, and reporting meet 
contract requirements. The project manager is ultimately 
accountable for QA carried out on each project under his 
supervision. The individual quality-related responsibilities of the 
project manager include: 

- Selection of the project supervisor 

- Participation in the project QA review team 



- General supervision of the project 

- Approval, as required, of project-specific QA documents 

- Selection of the QA officer 

- Stop work on a project if necessary because the project 
cannot be completed to the quality levels required, the 
quality requirements cannot be met, or the schedule or 
budget do not permit successful completion 

• Site Supervisor (T. Furiate)--The project supervisor is accountable 
for the day-to-day supervision of each assigned project including 
fulfillment of the QA responsibilities. The site supervisor will be 
the key operational manager of the project and responsible for 
maintaining clear, effective, up-to-date, communication with the 
contracting officer concerning project scoping and planning. 
Additional responsibilities include coordination of subcontractors, 
including their compliance with OHM policies and procedures 
and contractual requirements, developing and maintaining all site
specific plans, and controlling cost and schedule aspects of all site 
activities. Quality-related responsibilities of the project supervisor 
are: 

- Participation in the project QA review 

- Communication to the project staff of project-specific client 
and regulatory requirements, and QA practices 

- Identify, document, and notify the contracting officer and 
project staff of changes in the scope of work, regulatory 
requirements, and QA practices 

- Notify the program manager if the project cannot be com
pleted or completed with regards to quality, schedule, or cost 

- Supervision of preparation and approval of project-specific 
procedures, WP, QAPP, and Sampling and Analysis Plan 
(SAP). 

- Determination that changes, revisions, and rework are subject 
to the same QC requirements as the original work 

- Serve as final reviewer prior to release of project information 

- The organization of the project staff and assignment of 
responsibilities 
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- Day-to-day execution of the project 

- Identify, document, and notify the project manager and staff 
of changes in the scope of work 

- Notify the project manager of nonconformances on the 
project and provide appropriate documentation for reporting 

- liaison for communication with the contracting officer and 
subcontractors 

• Health-and-Safety Officer (J. Joice)--The health-and-safety officer 
will be primarily responsible for: 

- Assessing the potential health-and-safety hazards at the site 

- Developing site-specific health-and-safety plans 

- Performing periodic safety audits 

• Transportation and Disposal Coordinator (M. Kinder)--The 
transportation and disposal coordinator will be responsible for: 

- Assuring all waste documentation such as profiles and mani
fests are completed properly 

- Scheduling of all trucks and waste into the disposal facility. 

• Fixed Based Laboratmy --Analytical Services Corp. (ASC), a 
wholly owned subsidiary of OHM Corporation, will be contracted 
to perform the verification analyses identified in the SAP and 
QAPP. Details of ASC's QA program can be found in 
Appendix A of this document 

• Ouality Assurance Officer (J. Carson)--The on-site QA officer 
will: 

- Track validation data and ensure adherence to published 
guidelines 

- Determine if the levels of QA are being met for the project 

- Certify the level of QA that has been achieved during the 
generation of analytical data 

- Implement QA/QC procedures 
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- Assure the continuity of chain-of-custody evidence 

- Assure the traceability of all standards to primary standards 

• Regional Technical Services Director (T. Sole)--The regional 
technical director will: 

- Act as project coordinator for technical personnel 

- Be a primary technical adviser on scientific matters 

- Manage the QA auditing program during projects 

- Review and update technical procedures 

- Be included in the membership of the QA/QC committee 

• Manager. Technical Field Services (J. Herzig)--The manager of 
field technical services will: 

- Act as project coordinator for field technical personnel 

- Serve as primary technical adviser on scientific matters 
related to QA/QC for the analytical laboratory 

- Manage the interlaboratory auditing program during field 
projects 

- Review and update procedures in the sampling and field 
analytical manuals 

- Serve as a member of the QA/QC committee 

• Project Hydro geologist (T. Andrews)--The project hydrogeologist 
will: 

- Directly supervises and coordinate all field hydrogeologist 
field activities including monitoring well installation, develop
ment, and sampling 

- Implement the designated QA/QC procedures for 
hydrogeological field activities 
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- Report all hydrogeological data to the project manager for 
review 

- Implement corrective actions as required and ordered by the 
project manager 

• Geotechnician (M. Martin)--The geotechnician will be responsible 
for: 

- Assisting the project hydrogeologist in geotechnical activities. 

- Carrying out any geotechnical sampling in accordance to 
approved procedures and methodologies as defined in the 
SAP 

- Generation of trip blanks, equipment blanks, and acquiring 
replicate samples associated with the geotechnical 
investigation as defined in the SAP and QAPP. 

• Sample Technician (D. Seem. A. Pefle0--The sampling tech
nicians will be responsible for: 

- Carrying out, under the direction of the Senior Sample 
Technician, all sampling in accordance to approved proce
dures and methodologies as defined in the SAP 

- Generation of trip blanks, equipment blanks, and acquiring 
replicate samples as defined in the SAP and QAPP 

• Senior Sample Technician (W. Putman)--The Senior Sample 
Technician will be responsible for supervising the following: 

- Carrying out all sampling in accordance to approved 
procedures and methodologies as defined in the SAP 

- Generation of trip blanks, equipment blanks, and acquiring 
replicate samples as defined in the SAP and QAPP 

3-5 
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4.0 QUALITY ASSURANCE 

OHM expects and analytes of concern for soils to be: 

• Metals 

- Chromium, total 
- Copper, total 
- Nickel, total 
- Zinc, total 

• Aromatic Volatile Organics 

- Chlorobenzene 
- 1,2 Dichlorobenzene 
- 1,3 Dichlorobenzene 
- 1,3 Dichlorobenzene 
- Ethylbenzene 
- Methylene chloride 
- Toluene 

• Semivolatile organics 

- bis(2-ethylhexyl)pthalate 

Matrix versus analyte is summarized in Tables 4.1 and 4.2. 

4.1 USES AND USERS OF MEASUREMENT DATA 

The action levels for each of these criteria are listed in Tables 4.3 and 4.4. 

4.2 OA OBJECTIVES FOR CHEMICAL MEASUREMENTS 

QA objectives for chemical measurements are presented in the following section 
in terms of goals for accuracy, precision, completeness, representativeness and 
comparability. The goals for accuracy, precision, and completeness are summarized in 
Table 4.5. 

4.2.1 Accuracy 

Accuracy for chemical measurements is defined as the expected value of the 
measurement as a percent of the true or known value. Typically, it is measured by some 
combination of analysis of spiked blanks, spiked samples, standard reference materials, 
and by zero span calibration checks. Analysis of blanks provides an additional indicator 
of accuracy by warning of laboratory contamination. 



TABLE4.1 

UST OF ANALYTICAL PARAMETERS 
GROUND WATER 

4-2 

Analysis USEPA Analytical Method (SW-846)• Detection Limit** 

iletals 

Arsenic, total 
Barium, total 
Cadmium, total 
Chromium, total 
Copper, total 
Lead, total 
Mercury, total 
Nickel, total 
Selenium, total 
Silver, total 
Zinc, total 

u-omatic Volatile Organics 

Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4 Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 

1.dditional Constituents 

Methylene Chloride 
Bis(2-ethylhexyl)phthalate 

7060 
6010 
6010 
6010 
6010 
6010 

7470/71 
6010 
7740 
6010 
6010 

602/8020 
602/8020 
602/8020 
602/8020 
602/8020 
602/8020 
602/8020 

8270 
8060 

2 
10 
5 
50 
10 
50 
0.2 
50 
2 
10 
10 

0.2 [1] 
0.4 [1] 
0.4 [1] 
0.3 [1] 
0.2 [1] 
0.2 [1] 

Not Given 

10 
10 

*All methods are from USEPA SW-846, 3rd Edition. Alternate USEPA-approved methods may be 
substituted for the specified method depending on the contract laboratory (ASC, Findlay, Ohio) 

'*Detection limits are Practical Quantification Limits (PQLs) for organic analytes and Method Detection 
Limits (MDLs) for metals and anions. Units are microgram per liter (ug/1) for water samples 

1 
1 Determination of PQLs for ground-water matrices = PQL = [MDL] x [factor of 10]. Sample PQLs are 
~1ighly matrix-dependent. The PQLs given in this table are provided for guidance and may not always be 
achievable 
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Analysis 

Chromium, total 
Copper, total 
Nickel, total 
Zinc, total 

TABLE4.2 

LIST OF ANALYTICAL PARAMETERS 
SOIL 

USEPA Analytical Method (SW-846)* 

6010 
6010 
6010 
6010 
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Detection Limit* • 

1,000 
200 

1,000 
10 

Aromatic Volatile Organics 

Chi oro benzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 

602/8020 
602/8020 
602/8020 
620/8020 
602/8020 
602/8020 
602/8020 

0.2 [1] 
0.4 [1] 
0.4 [1] 
0.3 [1] 
0.2 [1] 
0.2 [1] 

Not Given 

Additional Constituents 

• 

1] 

Methylene Chloride 
Bis(2-ethylhexyl)phthalate 

8270 
8060 

500 
200 

All methods are from USEPA SW-846, 3rd Edition. Alternate USEPA-approved methods may be 
substituted for the specified method depending on the contract laboratory (ASC, Findlay, Ohio) 

Detection limits are PQLs for organic analytes and MDLs for metals and anions. Units are 
micrograms per kilogram (ug/kg) for soil/sludge samples 

PQLs are highly matrix-dependent. The PQLs given in this table are provided for guidance and 
may not always be achievable. Thus PQL = [MDL] x [the following factors that apply for the 
matrix involved, i.e., for low-level soil, water miscible liquid waste, high-level soil/sludge, or non
water miscible waste. The factors that apply are 10,500, 1,250, and 1,250, respectively. 
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TABLE 4.3 

GROUND-WATER EVALUATION CRITERIA 

Constituents 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 
(Inorganic) 

Nickel 

Silver 

Zinc 

Phosphorus 
(total) 

Cyanide 
(total) 

Selenium 

Class• 

A 

B1 

B2 

D 

D 

D 

D 

• Class A and B = Carcinogen 
Class D = Systemic toxicant 

USEP A Primary Drinking 
Water Standards (ppm) 

0.050 

1 

0.010 

0.050 

0.050 

0.002 

0.050 

0.700 

0.010 

MDNR Selected Type B 
Cleanup Criteria (ppm) 

2 X 10"5 

5 

0.005 

0.002 

0.140 



TABLE4.4 

INORGANIC CONTAMINANT ACTION 
LEVELRANGESFORSOllS 

(mg/kg, 4 to 6 feet) 

Arsenic 21• to 80' 

Barium 162• to 281' 

Cadmium 3.8• to 40' 

Chromium 41• to 57' 

Copper 29• to 41' 

Cyanide 0.5• to 2,000' 

Lead 19• to 32' 

Mercury 0.14' to 20' 

Nickel 42• to 2,000' 

Silver 3.8' to 200' 

Selenium 0.89' to 1.2• 

Zinc 78• to 87' 

a = Action level that the USEP A believes to be appropriate; USEP A Proposed 
Action levels July 27, 1990 (55 CFR 30798) 

b = Action level defined by WMD/MDNR as AL. = x + 3s 

c = Action level defined using Ml Erie clay background soil survey data, A.L. = 
x + 3s 
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Parometer 

Aecuncy Percisioo 

Anenic 7S-125% 20% 

Buium 7S-125% 20% 

Cadmium 7S-12S% 20% 

Chromiwn 7S-12S% 20% 

Copper 7S-125% 20% 

Ind ?S-125% 20% 

Mercury ?S-125% 20% 

Nickel 7S-12S% 20% 

Selenium ?S-125% 20% 

Silver ?S-125% 20% 

Zinc ?S-125% 20% 

Cblorobenzene SS-13S% 20% 

1,2-Dichlorobenzeae 37-1S4% 20% 

1,3-Dichlorobtnzt:ne 50-141" 20% 

1,4-Dichlorobent.cne 42-143% 20% 

Ethylbenzme 32-160% 20% 

Methylene adoride 25-162% 20% 

Toluene 46-148% 20% 

Xylene 32-160% 2S% 

bu(2ethylhexyn D-1S8 25% 
phthalate 

rABL" 4. 5 
QUALITY ASSURANCE GOALS 

Groundwater 

Completeness Aecuncy 

9S% -
9S% -
9S% -
9S% 7S-125% 

9S% ?S-125% 

9S% -
9S% -
9S% ?S-125% 

9S% -
9S% -
9S% 7S-12S% 

9S% SS-BS% 

9S% 37-1S4% 

9S% S().14BI 

95% 42-143% 

9S% 32-160% 

9S% 2S-162% 

9S% 46-148% 

9S% 32-160% 

9S% D-1S8 

Soils 

Pereision 

-
-

-
20% 

20% 

-

-
20% 

-

-
20% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

25% 

25% 

Compldenols 

-
-
-
9S% 

9S% 

-
-
9S% 

-

-
9S% 

9S% 

9S% 

9S% 

9S% 

9S% 

9S% 

9S% 

9S% 

9S% 

... 
I 

"' 
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4.2.2 Precision 

While accuracy measures determinate or systematic error, indicators of precision 
provide a measure of indeterminate or random error. Precision for chemical measure
ments is defined as the expected root mean square deviation of multiple measurements 
of the same material. Precision will be determined by replicated analyses in the 
laboratory of the same sample, by the collection and analysis of duplicate samples, by 
submission of "blind" duplicate samples to the laboratories, and by analysis of split 
samples by both the field and fixed-based laboratories. 

4.2.3 Completeness 

Completeness is defined as the percent of the planned data that meets QA goals 
for accuracy and precision. 

4.2.4 Representativeness 

Representativeness may be thought of as the amount of information in a sample 
relative to the purpose for which the sample was collected. The samples of soil should 
have the same composition as the average composition they are representing. In practice 
this is difficult to do, since contaminated soil is usually very heterogeneous. A soil 
sample intended to identify a "hot spot" will not be representative of the site as a whole. 
In fact, since there is generally very little spatial continuity in the vicinity of the "hot 
spot" this sample may only be representative of the surrounding 1 or 2 feet. 

4.2.5 Comparability 

Comparability of measurements will be ensured by the use of standard analytical 
methods and routine QC in the laboratories, by the use of consistent units of measure in 
reporting, and by the consistent use of standard, approved sampling techniques in the 
field. Compatibility of data will be a particularly important issue in later phases of work, 
particularly in cleanup verification and in planning additional site remediation activities. 

For the purpose of this project this can easily controlled. All samples will be 
collected and documented as grab samples. Any compositing of samples will be 
performed in the laboratory. This will serve two purposes. First, a composite sample 
whose results are questionable can be broken down into its component samples. This 
requires that composite group size be controlled so that the contaminant in a single "hot" 
sample will not be diluted below the analytical detection limit. Secondly, the individual 
sample locations will be recorded. Later, when maps of contaminant concentration 
contours are being prepared, these composite results can be smoothly integrated into a 
data set of grab sample results by the use of ordinary kriging with appropriate weighting 
for composite samples and the actual locations of the composited samples. 
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5.0 SAMPUNG PROCEDURES 

The sampling tasks for this project include: 

• Subsurface soil sampling via soil borings 

• Ground-water sampling 

The technical approach of the RFI Work Plan for the three SWMUs is described 
in the following subsections. 

5.1 SOIL BORINGS 

Fifteen to twenty soil borings will be advanced using a hollow stem auger rig and 
a 2-foot-long, stainless-steel split spoon sampler. These borings will be advanced several 
feet into the blue sealing clay or 15 feet (whichever comes first). Soil descriptions will 
be noted and samples will be screened with a photoionization detector (PID) for 
headspace. From these headspace readings and visual inspections, specific samples will 
be selected and sent to the laboratory for analysis. 

Upon completion of each boring and the necessary sampling immediately 
preceeding the advancement of the borehole, a grout slurry will be tremied into the 
abandoned boreholes and brought to the surface. This will seal the borehole and 
prevent contamination from unnatural commingling of shallow aquifers and from 
outside/surface contaminants entering the open hole. Cuttings from the soil borings will 
be drummed, labeled, and staged for appropriate landfill disposal following the field 
investigation phase. 

5.1.1 Soil Boring Locations 

Soil borings will be located according to previous analytical and historical infor
mation available on the site. SWMU No. 1 (lagoon area) will require approximately 
nine soil borings (SBS, SB9, SB10, SBll, SB12, SB13, SB14, SB15, SB16) and two moni
tor wells (MW4 and MW5) (see Figure 2.1 of the work plan). 

SWMU No. 2 (units that emit air contaminants--incinerator) involves two separate 
areas. The first location on the northwest side of the building involves four soil borings 
and possibly five. One boring will be placed at each end (north and south) of the 
building annex area outside (SBl and SB4). A boring may be needed inside the building 
annex as it was constructed after the incinerator had been moved or about the same time 
as when the annex was built. Two borings will be advanced to the west of the annex in 
conjunction with the higher emissions contaminant concentrations as determined by the 
ISCLT model (see Appendix I of the work plan). 
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The second incinerator location, on the south side of the building, had emission 
concentrations above the closed surface impoundment area. Sampling will be coincident 
for this incinerator's emissions with the sampling for SWMU No. 1 (lagoons). 

SWMU No. 3 is called the railroad spur area, however, contaminants found may 
be more closely related to the drum wash area that was located on or near the east side 
of the present concrete ramped area. Evidence of this washing area can be seen in 
aerial photos dated 1980 to 1985 from the Oakland County Planning Commission. A soil 
boring in this ramped area (SB7) is proposed, as well as three additional borings west
ward and toward the building/railroad spur (SB4, SBS, and SB6). 

5.1.2 Soil Boring Procedures 

The hollow-stem auger (HSA) drilling method will be used for advancing all soil 
borings (in areas which are accessible to a drill rig) to be performed as part of the RFI. 
The HSA method is the preferred technique for performing soil borings in shallow 
unconsolidated sediments because this method does not introduce foreign fluids into the 
borehole which can interfere with analytical sampling results and representative sub
surface samples can be collected for analytical purposes. 

All boreholes will be continuously sampled to define the stratigraphy and 
saturated intervals and allow for the collection of samples for chemical analysis as 
required. These samples will be obtained by using either a Shelby tube or split spoon 
sampler, depending on the cohesiveness of the material sampled. 

In areas which are not accessible to a drill rig, such as the basin, a hand auger or 
a small portable power auger will be used to perform the soil borings. The use of port
able augers is generally not optimal for collecting continuous samples therefore, samples 
will be collected for examination at 2- to 3-foot intervals, if possible. 

All samples and cuttings will be logged and inspected for signs of contamination 
by a qualified geologist or geotechnical engineer. A PID will be used as a field 
screening tool for health-and-safety purposes and screening soil samples for headspace 
readings to determine whether or not the soil boring samples contain photoionicable 
compounds relative to the investigation. All soil borings will be grouted to the surface 
after sampling to avoid artificially induced soil contamination. 

To safeguard against potential contamination, precleaned auger flights will be 
used. All auger flights will be steam-cleaned between each borehole before reuse. All 
Shelby tubes or split spoon samplers used for collecting samples for analytical field 
screening or laboratory analysis will also be cleaned between use in accordance to the 
procedures detailed in Section 5.1.4. 
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5.1.3 Soil Sampling 

Soil samples will be collected in order to determine the extent of contaminant 
migration from the investigated unit The soil samples will be collected from 
continuously sampled borings. Once retrieved, the lithology of the soil sample will be 
logged by the field geologist/hydrogeologist. The procedures for performing soil borings 
and the requirement for boring logs are presented in Section 5.1.2. 

The soil sample will be visually inspected for discoloration of soil by waste or 
product leachate. In addition, each split spoon sample will be tested for organic vapors 
using a calibrated PID. The PID will be calibrated using an appropriate calibration gas 
provided by the manufacturer. Organic vapor measurements will be recorded for each 
sample in units of parts per million (ppm). The measurement of volatile emissions from 
the soil sample will serve as a qualitative indicator of contamination. All soil samples 
will be tested with the PID and those results will be logged. 

Samples thatregister organic vapor emission, indicating contamination, will be 
collected in glass jars for archiving until completion of the RFI. The first stratum 
encountered which does not exhibit obvious contamination, as determined from visual 
inspection and photoionization meter readings, will be collected for laboratory analysis. 
The sample collected for laboratory analysis will be immediately placed in a glass jar 
with a Teflon-lined lid. 

Since it is anticipated that many of the soil borings will be drilled in areas of 
potential contamination, the following procedure will be followed: 

• Prior to drilling, all augers, rods, and core samplers will be 
cleaned in accordance to Section 5.1.4. 

• After obtaining a sample, the sampling device will be stacked in a 
separate pile for cleaning prior to reuse. 

• After describing the soil sample and retaining a portion of the 
sample in a glass jar, any remaining soil sample will be placed in 
a drum for storage and disposal. 

• After completion of the boring and installation of the well, any 
contaminated soils and discarded soil samples will be placed in 
drums for disposal at an approved landfill. 

• The augers, rods, and sampling devices will then be cleaned 
before the next boring is drilled. 

Sampling equipment (i.e., Shelby tubes, trowels, etc.) will be cleaned thoroughly 
to minimize sample contamination and cross contamination as detailed in Section 5.1.4. 
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The borehole will be terminated once the retrieved soil sample does not exhibit 
contamination or exhibits stiff, blue clay, whichever comes first. 

5.1.4 Decontamination Procedures 

All bits, augers, sampling tools, and other drilling equipment that come in contact 
with the soils or ground water at each boring location will be decontaminated prior to 
initial usage on site and before being reused for another boring. In addition, the soil 
sampling device (split spoon, core barrel, etc.) will be decontaminated before each 
sampling event. 

Between soil borings, hollow-stem augers and associated equipment will be decon
taminated with a high-pressure steam cleaner. Detergent (biodegradable non-phosphatic, 
Alconox) may be added to the steam if sticky, greasy, or oily residues persist on the 
equipment. Detergent-steam washes will be followed by a straight steam rinse. 

Between sampling events, the sampling device and hand tools that contact the 
samples will go through a four-step decontamination procedure. These steps are: 

• A detergent (Alconox or equivalent) wash 
• Two potable water immersion rinses 
• A rinse with distilled water 

As part of the project QA/QC procedures, samples of the potable water used for 
decontamination will be analyzed for the constituents shown in Table 5.1. Additional 
decontamination methods, such as acetone or methanol rinses, will only be used if war
ranted by the type, extent, and physical characteristics of the contamination. 

A decontamination area will be established on site. All decontamination water 
will be collected, contained, and disposed in the MACDERMID wastewater-treatment 
system. 

5.1.4.1 Sample Containers 

Bottles prepared according to USEPA specifications for environmental sampling 
will be provided by the laboratory performing the analyses. The bottles will not be 
opened prior to filling. Table 5.1lists the bottle type to be used and the minimum 
volume of water to be collected for each specific analytical parameter. 

5.1.4.2 Order of Sample Collection 

Samples will collected and containerized in the order of volatilization sensitivity of 
the analytical parameters as follows: 

• Volatile organic compounds (VOCs) 
• Extractable organics 
• Total metals 



Analysis 

Metals 

Chromium, total 
Copper, total 
Nickel, total 
Zinc, total 

Aromatic Volatile Organics 

Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4 Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 

Additional Constituents 

Methylene Chloride 
Bis(2-ethylhexyl)pthalate 

TABLE5.1 

LIST OF ANALYTICAL PARAMETERS 

USEP A Analytical 
Method (SW-846)* 

6010 
6010 
6010 
6010 

602/8020 
602/8020 
602/8020 
602/8020 
602/8020 
602/8020 
602/8020 

8270 
8060 

SOIL 

Detection 
Limit** 

1,000 
200 

1,000 
10 

0.2 [1] 
0.4 [1] 
0.4 [1] 
0.3 [1] 
0.2 [1] 
0.2 [1] 

Not Given 

500 
200 

Bottle Type and 
Sam12le Volume 

10-g, glass 
10-g, glass 
10-g, glass 
10-g, glass 

5-g, glass 
5-g, glass 
5-g, glass 
5-g, glass 
5-g, glass 
5-g, glass 
5-g, glass 

10-g, glass 
10-g, glass 

Preservative 

Cool to 4° C 
Cool to 4° C 
Cool to 4° C 
Cool to 4° C 

Cool to 4° C 
Cool to 4° C 
Cool to 4° C 
Cool to 4° C 
Cool to 4° C 
Cool to 4° C 
Cool to 4° C 

Cool to 4° C 
Cool to 4° C 

Holding 
Time 

6 months 
6 months 
6 months 
6 months 

14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 

14 days 
14 days 

lJ1 
I 

Ul 



TABLE 5.1 

LIST OF ANALYTICAL PARAMETERS 
SOIL 

(CONTINUED) 

• All methods are from USEPA SW-846, 3rd Edition. Alternate USEPA-approved methods may be substituted for the specified 
method depending on the contract laboratory (ASC, Findlay, Ohio). 

•• Detection limits are PQLs for organic analytes and MDLs for metals and anions. Units are ug/kg for soil/sludge. 

[1] PQLs are highly matrix-dependent. The PQLs given in this table are provided for guidance and may not always be achievable. 
Thus, PQL = [MDL] x [the following factors that apply for the matrix involved, i.e., for low-level soil, water miscible liquid waste, 
high-level soil/sludge, or non-water miscible waste. The factors that apply are 10, 500, 1,250, and 1,250, respectively]. 

Ul 
I 

"" 
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Table 5.1 also presents a comprehensive listing of analytical parameters which will 
be used to assess contaminant migration for SWMU No. 1. VOCs will not be analyzed 
in samples collected in SWMU Areas Nos. 2 and 3. Any additional constituents that are 
not listed in Table 5.1 will be analyzed following USEPA, SW-846 Test Methods For 
Evaluating Solid Waste. A select list of parameters will be applied to water or soil 
samples collected at each waste management unit. 

Volatile Organics 

Sample containers for VOCs will be filled with unfiltered water. The bottles will 
be carefully filled to ensure that there is no air trapped in the sample. Water will be 
slowly poured into the sample bottle to allow formation of a meniscus on the water sur
face in the bottle. Once the bottle lid has been secured, the sample will be checked for 
air entrapment by inverting the bottle, firmly tapping the bottle, and checking for air 
bubbles. 

Extractable Organics 

Sample containers for non-volatile organic analyses will not be rinsed in the field 
before sample collection. Containers will be completely filled. 

Metals 

Sample water for metals analysis will be filtered through a 0.45-micron filter unit 
before filling laboratory prepared bottles. New filters will be used for each sample. 
Tubing, if used for filtration, will be triple rinsed with distilled or deionized water before 
collection of the sample or a new piece of tubing will be dedicated for each sample. 

When the sample is too turbid to field filter, the sample will be put on ice in 
bottles with no acid preservative and immediately delivered to the laboratory for fil
tration and acidification. 

5.1.5 Driller's Log 

It is imperative that drilling logs be concise, complete, and described in a manner 
that is easily understandable to all who read them. The following items will be included 
in the logging data (see Figure 5.1, Bore Hole Log): 

• Hole number and location 
• Description of soils and subsurface conditions (if applicable) 
• Type of drilling equipment, drilling company (if applicable) 
• Method of drilling 
• Type and size of casing 
• Type and size of well screen 
• Depth to well screen 
• Type of pump and pumping rate 
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• Drilling and sampling times 
• Depth to water table and date and time measured 
• Type of samples taken and depths taken 
• Volume of water purged 
• Type of well (permanent or temporary) 
• Type of sampling equipment and/or cleaning procedure 
• Depth of sampling and description (if applicable) 

5.2 MONITORING WELL INSTALLATION PROCEDURES 

The HSA method will be used to install the new (shallow) wells as part of the 
RFI. This method is the preferred technique for shallow monitor well installation for 
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the same reasons described previously. To provide an additional safeguard against 
potential contamination, precleaned auger flights will be used. All auger flights will be 
steam-cleaned between each borehole before reuse. All boreholes will be continuously 
sampled to define the shallow stratigraphy and determine the appropriate screen interval. 
All samples and cuttings will be logged and inspected for signs of contamination by a 
qualified geologist or geotechnical engineer. 

Once the total depth is reached, the well casing and screen will be installed 
through the auger stem. Each auger will be slowly raised and removed, one flight at a 
time, to minimize formation collapse. The annulus will be sounded during this proce
dure to determine if collapse has occurred. 

If little or no collapse is observed, filter sand will be poured into the annulus 
between the well casing and auger stem until the sand pack fills the well bore annulus to 
the appropriate height relative to the screen. The slow withdrawal of the augers signi
ficantly reduces the suction effect which can cause formation collapse. If collapse does 
occur, the amount will be documented and the remaining annulus to be sand packed will 
be filled using this same procedure. 

A minimum of 1 foot of bentonite pellets will then be placed on top of the filter 
sand. The preferred method of bentonite pellet placement is by dropping the pellets 
through the auger flight annulus, although this can result in bridging. If this occurs, the 
augers will be removed slowly, the borehole sounded, and then the bentonite seal placed. 

5.2.1 Ground-Water Monitoring Wells 

A total of five 2-inch-diameter, stainless-steel monitoring wells will be installed at 
this site. A hollow-stem auger drill rig with 6.25-inch inside diameter augers will be used 
to advance the boreholes as continuous 2-foot-long split spoon samples are collected. 
Decontamination before usage and after each borehole according to Section 5.1.4 is 
required. Decontamination of the split spoon sampler will be done prior to use and 
after each sample is collected. The decontamination of the stainless-steel monitoring 
well pipe will be done before installation. 
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Monitoring of the breathing air zone and field headspace screening of soil 
samples will be conducted using a PID. Soil samples will be retained for laboratory 
analysis on the basis of headspace readings and visual inspection. Monitoring wells will 
be set between 15 and 20 feet deep as site conditions dictate. There will be 10 to 15 
feet of screen in each well depending on the depth to water. When possible, 5 feet of 
screen will be set above the water table depth. If water levels are above 10 feet deep, 
less than 5 feet of screen above the water table will have to suffice. 

In an effort to screen the monitoring wells at the accurate depth to water, it is 
important not to sacrifice the necessary depth to ensure a good annular seal between the 
top of the screened interval and the ground surface. This seal must consist of a foot of 
bentonite approximately 1 to 2 feet above the top of the screened interval, followed by a 
concrete/grout mixture which is brought to within 0.5 feet of the surface. A manhole/ 
road-box will be installed flush-mounted with the surface and sealed around the well 
bore and on the surface with finishing cement. The monitoring wells will have sealing, 
locking well caps. 

Two monitoring wells will be designed as upgradient background monitoring 
points for soils analysis and ground-water sampling (i.e., MW1 and MW2), (see 
Figure 5.2). The three additional monitoring wells will be located within the 
SWMUs, downgradient. Soil boring and monitoring well locations were selected using a 
60-foot grid pattern with random locations. 

5.2.2 Air Monitoring In Wells 

If a ground-water monitoring well is suspected of being highly contaminated or 
containing non-aqueous phase-separated liquid (NAPL) that may contain volatile consti
tuents, the air space will be monitored using a PID in the monitoring well prior to any 
sampling. The air in highly contaminated wells may be sampled by inserting the probe 
of a PID about 4 inches into the well prior to taking a water level measurement, purging 
the well, or collecting a water sample. The PID will be calibrated using an appropriate 
calibration gas provided by the manufacturer. PIDs measure organic vapor present in 
the air in ppm. Appendix L of the work plan describes the type of meter that will be 
used. Measurements will be recorded in the field log book. 

5.2.3 Ground-Water Level Measurement 

The static water level will be measured in each well. In particular, the distance to 
the top of the water in the well from the top of the well casing will be measured. The 
measurement will be made from a surveyed reference point which is clearly and perma
nently marked on the top of the casing. This will enable water level elevations to be ref
erenced to mean sea level (MSL). 

The depth to water will be measured using an electric line (E-line) or the air 
pressure method where appropriate equipment is installed. All measurements and calcu
lations made in the field will be recorded in the field log book. 
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5.2.3.1 E-Line Method 

The E-line method provides a direct reading of the distance to the water level 
utilizing a calibrated electric probe, water-level sensor, or equivalent measuring device. 
After removing the dedicated bailer present in the well, the E-line will be lowered down 
the well until the meter needle moves indicating contact of the probe with the water. 

The water level will be measured before any water is removed from the well (i.e., 
prior to well evacuation during sampling events). Water levels will be measured to the 
nearest 0.01 foot. Any submerged portion of the water level measurement device will be 
rinsed with deionized water between wells so that it will not introduce external contami
nation into a well. In the case that an immiscible layer of hydrocarbon is present in the 
well, the submerged portion of the device will be wiped with hexane and rinsed with 
deionized water. 

5.2.3.2 Air Pressure Method 

The air pressure method of measuring depth of water uses a bubbler device to 
measure the air pressure required to lift a column of water from the surface of the water 
to the top of the casing. The distance to the top of water is calculated as follows: 

Air pressure (pounds) x 2.31 = feet of air space 

5.2.4 Detection of Immiscible Layers In Wells 

During the initial sampling of the well, the well will be checked for the presence 
of NAPL defined in Section 5.2.2 before removing any water from the well. An interface 
probe will be used to determine the presence and measure the thickness of the immis
cible layer(s) indicated by a beeping sound. These probes are designed to give a steady 
(continuous) tone when submerged in water. The probe will be slowly lowered into the 
well to carefully measure the top and bottom of the light immiscible layer referenced to 
the top of casing (TOC). After recording these data to the nearest 0.01 foot, the 
interface probe will )e lowered to the bottom of the well to determine the presence of a 
heavier immiscible layer. All measurements made in the field will be recorded in the 
field log book. 

A sample of the NAPL will be collected from the well. If the thickness of a light 
fraction NAPL layer is 2 feet or more, a decontaminated Teflon sample bailer with a 
bottom check valve will be used for sampling. If the layer is less than 2 feet, a bailer 
modified to allow filling from the top will be used. If the NAPL occurs at the bottom of 
the well, a bailer with a bottom check valve will be used for collecting a sample. 

The sample will be analyzed for specific gravity, or density with respect to water, 
and selected chemical parameters. The chemical parameters selected for analysis at 
each of the waste management units are presented in Table 5.2 and are based upon 
previous analyses and site history. 



Analysis 

Metals 

Arsenic, total 
Barium, total 
Cadmium, total 
Chromium, total 
Copper, total 
Lead, total 
Mercury, total 
Nickel, total 
Selenium, total 
Silver, total 
Zinc, total 

Aromatic Volatile Organics 

Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4 Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 

TABLE5.2 

LIST OF ANALYTICAL PARAMETERS 
GROUND WATER 

USEP A Analytical 
Method (SW-846)* 

7060 
6010 
6010 
6010 
6010 
6010 

7470/71 
6010 
7740 
6010 
6010 

602/8020 
602/8020 
602/8020 
602/8020 
602/8020 
602/8020 
602/8020 

Detection 
Limit** 

2 
10 
5 

50 
10 
50 
0.2 
50 
2 
10 
10 

0.2 [1] 
0.4 [1] 
0.4 [1] 
0.3 [1] 
0.2 [1] 
0.2 [1] 

Not Given 

Bottle Type and 
Sample Volume 

200-ml, p 
200-ml, p 
200-ml, p 
200-ml, p 
200-ml, p 
200-ml, p 
100-ml, p 
200-ml, p 
200-ml, p 
200-ml, p 
200-ml, p 

40-ml, G T-L Septum 
40-ml, G T-L Septum 
40-ml, G T-L Septum 
40-ml, G T-L Septum 
40-ml, G T-L Septum 
40-ml, G T-L Septum 
40-ml, G T-L Septum 

Pres~rvative 

HNO,, pH <2 
HNO, pH <2 
HNO,, pH <2 
HNO,, pH <2 
HNO,, pH <2 
HNO,, pH <2 
HNO,, pH <2 
HNO,, pH <2 
HNO,, pH <2 
HNO, pH <2 
HNO,, pH <2 

[2] 
[2] 
[2] 
[2] 
[2] 
[2] 
[2] 

Holding 
Time 

6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
28 days 

6 months 
6 months 
6 months 
6 months 

14 days 
14 days 
14 days 
14 days 
14 days 
14 days 
14 days 

U1 
I .... 
w 
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Additional Constituents 

Methylene Chloride 
Bis(2-ethylhexyl)pthalate 

TABLE5.2 

LIST OF ANALYTICAL PARAMETERS 
GROUND WATER 

USEP A Analytical Detection Bottle Type and 
Method (SW-846)* Limit** Sample Volume 

8270 10 1-Iiter, G 
8060 10 1-liter, G 

Holding 
Preservative Time 

Cool to 4° C 14 days 
Cool to 4° C 14 days 

• All methods are from USEPA SW-846, 3rd Edition. Alternate USEPA-approved methods may be substituted for the specified 
method depending on the contract laboratory (ASC, Findlay, Ohio). 

** Detection limits are PQLs for organic analytes and MDLs for metals and anions. Units are ug/1 for water samples. 

[1) Determination of PQLs for ground-water matrices = PQL = [MDL) x [factor of 10). Sample PQLs are highly matrix-dependent. 
The PQLs given in this table are provided for guidance and may not always be achievable. 

[2] Cool to 4 degrees Celsius, 0.008 percent sodium thiosulfate, HCl to pH <2. 

P Polyethylene 
G Glass 

T-L Teflon-lined 

U1 
I ..... .. 
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5.2.5 Monitoring Well Depth Measurement 

After completion and development of each monitoring well, the depth to the 
bottom of the well casing will be measured to determine if an appreciable amount of 
sediment has settled in the bottom of the well, thereby obstructing the lower portion of 
the screened interval of the well. The procedure will be repeated at the time of each 
sampling event conducted in the investigation. 

The depth of the well will be measured using a weighted measuring tape con
structed of inert materials or the interface probe. The depth measurement from the top 
of the casing will be compared to the original well depth on the well construction details. 
If the difference between the depth measurement and the original well depth is greater 
than 12 inches, the well may require additional development to remove the sediments 
and thereby provide for representative sampling results. 

Sediments may be removed by bailing and surging techniques. The dedicated 
bailer is lowered to the bottom of the well and gently surged to fluidize and collect the 
sediment. The water is removed from the well and emptied into a container so that an 
estimate of the amount of sediment and a description of the material can be made and 
recorded. Bailing will be repeated until the sediments are removed and the turbidity is 
reduced. Purged water will be disposed in the MACDERMID wastewater-treatment 
system. 

5.2.6 Field Records 

All measurements will be recorded in the field log book, or on a printed sampling 
information form similar to that shown in Figure 5.3. Particular care will be taken to 
accurately record units of measurement and the reference points from which the meas
urements were made. 

5.2.7 Ground-Water Samples 

Wells installed as part of the RFI work plan will be sampled to determine the 
presence of chemical constituents. The following sections describe procedures to be used 
to collect RFI related samples from the monitoring wells. 

5.2.7.1 Well Evacuation 

The purpose of evacuating water from the well prior to sampling is to eliminate 
stagnant water in the wellbore, thus allowing collection of a ground-water sample that is 
representative of the water quality in the formation. 

The volume of water to be evacuated from the monitoring wells will be calculated 
during the sampling event and will be based on the height of standing water in the well, 
i.e., the difference between the original total depth of the well and the measured water 
level depth. 
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FIGURE 5. 3 

SAMPLING INFORMATION FORM 

SITE 
SAMPL...,IN""G,...,..,PO""I"'NT....,.ID""".--r.(W"""E""'LL:-.,..,N"""O.-.-)-----

WATER LEVEL MEASUREMENT 

PROJECT NO.----'---
WEATHER---------

Top of Casing Elev. (MSL) -----ft. Orig. Well Depth------
Static Water Level Depth ft. Date/Time ---------
Static Water Level Elev. (MSL) ft. Technician ----------

WELL DEPTH Date/Time Technician 
Obstructed (Yes/No) Depth to w-el'"'l-,.-Bo...,.t..,..to_m ____ -------.:..· -f~t-. 
Sediment Thickness ft. Removal Method -------
Description of Sediment ____ -----------------

PURGE DATA Method 
for 2- inch we 11 (. '"'16...-=g-=-a l"s"t"ft'"'),-----,x-

Technician --------
Height of 

for 4-inch well (.66 gals/ft) x 
for 5-inch well (1.02 gals/ft) x 

Standing Water 
In Well 

= ---= __ _ 
= __ _ 

Volume (gallons) Date/Time Visual Turbidity/Color/Odor 

Purge Volume 1 
Purge Volume 2 
Purge Volume 3 
Total Volume 

SAMPLING DATA Method ---....,.....,....,..-.,.---- Date/Time 
Sample ID No. ----- Filter No. ------ Pres-er_v_a_,..t.,...iv_e ___ _ 
Technician ----------

FIELD PARAMETERS Technician ------------------

Time 
Temperature 

("Cl 
Specific Conductance 

()!mhos/em) 
pH 

(std units) 

NAPL MEASUREMENTS Technician ------------------

Interface Measurements from FT BELOW 
TOP OF CASING ELEVATION 

(a) Air-light liquid -----feet ----feet 
(b) Light liquid water -----feet ____ feet 
(c) Water-heavy liquid ----- feet ----- feet 
(d) Bottom of the well -.....----.-- feet ,.-~--- feet 
(e) Thickness of light 1 iquid • (b - a) • ----- feet 
(f) Thickness of heavy liquid • (d - c) • feet 
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A minimum of one to three well volumes of water will be evacuated from the well 
prior to sampling depending on the water yielding characteristics of the well. Low-yield 
wells (wells that can be bailed dry) will be evacuated to dryness once and allowed to 
recover before sample collection. Higher yielding wells will have a minimum of three 
casing volumes removed prior to sampling. 

An effort will be made to avoid contamination of the bailer or bailer rope 
through contact with the ground. Where deemed appropriate, a clean plastic sheet will 
be placed at the base of the well while the well is being purged to avoid contact of the 
bailer or bailer rope with the ground surface. 

Purged water will be contained in drums. The total volume of water evacuated 
from the well and the time involved in purging will be recorded. Purged water will be 
disposed in the MACDERMID wastewater-treatment system. 

5.2.7.2 Sampling Mtthod 

Each ground-water well will be equipped with a dedicated Teflon bailer. The 
bailer will be stored inside the well by suspending the bailer from a steel hook attached 
to the well cap. The well will be sampled by slowly lowering the bailer into the water 
column, thereby minimizing degassing of the water. Once retrieved, the water collected 
in the bailer will be transferred to the sample container at a slow rate in order to mini
mize agitation and aeration of the water. 

5.2.7.3 Sample Containers 

Bottles prepared according to USEP A specifications for environmental sampling 
will be provided by the laboratory performing the analyses. The bottles will not be 
opened prior to filling. Table 5.2 lists the bottle type to be used and the minimum 
volume of water to be collected for each specific analytical parameter. 

5.2.7.4 Order of Saraple Collection 

Samples will be collected and containerized in the order of volatilization sensi
tivity of the analytical parameters as follows: 

• VOCs 
• Extractable organics 
• Total metals 

Table 5.2 presents a comprehensive listing of analytical parameters which will be 
used to assess contaminant migration for SWMU No. 1. VOCs will not be analyzed in 
samples collected in SWMU Area Nos. 2 and 3. Any additional constituents that are not 
listed in Table 5.2 will be analyzed following USEPA, SW-846 Test Methods For 
Evaluating Solid Waste. A select list of parameters will be applied to water or soil 
samples collected at each waste management unit. 
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Volatile Organics 

Sample containers for VOCs will be filled with unfiltered water. The bottles will 
be carefully filled to ensure that there is no air trapped in the sample. Water will be 
slowly poured into the sample bottle to allow formation of a meniscus on the water sur
face in the bottle. Once the bottle lid has been secured, the sample will be checked for 
air entrapment by inverting the bottle, firmly tapping the bottle, and checking for air 
bubbles. 

Extractable Organig, 

Sample containers for non-volatile organic analyses will not be rinsed in the field 
before sample collection. Containers will be completely filled. 

Metals 

Sample water for metals analysis will be filtered through a 0.45-micron filter unit 
before filling laboratory prepared bottles. New filters will be used for each sample. 
Tubing, if used for filtration, will be triple rinsed with distilled or deionized water before 
collection of the sall'.ple or a new piece of tubing will be dedicated for each sample. 

When the sample is too turbid to field filter, the sample will be put on ice in 
bottles with no acid preservative and immediately delivered to the laboratory for filtra
tion and acidification. 

5.2.7.5 Preservative~ 

Preservation of all ground-water samples will be performed in accordance to the 
procedures detailed in Table 5.2. 

5.2.8 Field Parameters 

Specific conductance, pH, and temperature will be measured in the field. These 
field parameters will be measured in sample aliquots collected after the laboratory 
samples are collected. Monitoring probes should not be placed in sample bottles con
taining samples for laboratory analysis. Temperature will be measured first to enable 
compensation of specific conductance to 25 degrees Celsius. Any sample odor and color 
will also be noted. The field parameter samples will be discarded upon completion of 
testing. 

Four replicate measurements of pH and specific conductance will be performed 
on four replicate aliquots of water. These field analyses will be separated by a minimal 
time period (approximately 1 minute). Temperature measurement need only be per
formed before the first analysis to calibrate the probes. 
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Measuring and test equipment used in the field will be controlled by a formal 
calibration program. The program will provide equipment of the proper type, range, 
accuracy, and precision to provide data compatible with the specified requirements and 
desired results. Instrument calibration will be verified and recorded in the field log book 
before each sampling event. Responsibility for the calibration of field equipment rests 
with the individual performing the sampling. Instruments will be calibrated according to 
the manufacturer's recommended procedures each day prior to sampling. A record of 
calibration of the field instruments will be recorded in the log book or on sampling 
forms (see Figure 5.3). Acceptable limits or ranges in calibration accuracy will follow 
the manufacturer's standards. 

5.3 SAMPLE TRACKING AND CUSTODY 

A critical aspect of sound sample collection and analysis protocols is the main
tenance of strict chain-of-custody procedure. Chain-of-custody procedures include inven
torying and documentation during sample collection, shipment, and laboratory 
processing. A sample is considered to be in an individual's custody if the sample is: 

• In the physical possession or view of the responsible party 
• Secured in a locked container to prevent tampering 
• Placed in a restricted area by the responsible party 

5.4 FIELD SAMPLING OPERATION 

Sample tracking is accomplished in the field by assigning each sample a unique 
number as it is collected. This number is traceable back to the date, time, site, and per
tinent sampling parameter. This number is recorded on the sample label and the 
chain-of-custody form as well as in the field logbook. All containers are labeled prior to 
sampling. 

5.4.1 Sample Number Assignment 

Each sample will be labeled and uniquely identified with a sample number. The 
sample number will represent project number and a consecutive identifier number. A 
typical sample identification number for this project will be: 

9961-7 

Thus giving information as project number 9961, as the seventh sample taken. 

After collection and identification the sample label is completed and the sample 
is then preserved and maintained using the chain-of-custody procedures. 



5.4.2 Sample Label 

Figure 5.4 below shows an example of an OHM sample label. 

FIGURE 5.4 

OHM SAMPLE LABEL 

OHM Remediation Services Corp. 

Findlay, OH 45840 
419-423-3526 1 of 2 

JOB #: 9961 DATE: 6-20 TIME: 1631 
SAMPLE: 9961-7 soil overburden 
(coordinates N1 + 100 E25) 
HSO Added 
TAKEN BY: ~B.,_S -------
WITNESS: ""'E..,B _______ _ 

The following information is recorded on the label: 

• Job number 

• Date--Month, day, year 

• Time--Military time (1000, 1400, 2320) 

• Sample--Description of sample 

• Analyte--Analysis which will be performed 

• Preservative--If used 

• Taken By--Initials of person taking sample 

• Witness--Initials of person witnessing or assisting in taking sample 

• Sample Number--Assigned from laboratory log book. Write 
number in blank corners of label 

• Number of Jars--e.g., 1 or 2. Used with duplicate samples or 
when one jar cannot hold all of the sample 

5-20 
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Every sample taken will be labeled in the above manner. Information should be 
printed neatly, except for initials which can be written. 

After the sample is taken and the label is securely attached, the sample is logged 
into the sample logbook and the sample number is written on the sample label. 

5.4.3 Field Log 

The field logbook is a bound field notebook of water-resistant paper. All entries 
are made in indelible ink, signed, and dated. Information that is recorded in the field 
logbook includes: 

• Date--Date sample was obtained 

• Sample Number--Consecutive series of numbers in which every 
sample is assigned 

• Location--Description of area sampled (abbreviated form if 
sampled twice or more--log explaining locations and abbreviations 
should be attached to or written in front of the logbook) 

• Time--Military time sampled 

• Samplers--Persons obtaining sample (usually two, at least 
witnessing if not involved in actual sampling task) 

• Description of Sample--Physical description of sample (e.g., clear 
red, organic/cloudy, aqueous/brown sludge, or light sandy soil) 

• Weight or Volume--Size of sample (20-rnl, 200 grams, 1-ounce, 
etc.) 

• Releasea By--Person turning sample in to laboratory for analysis 

• Chain-of-Custody No.--For samples sent off site 

• Composi,;e Number--For PCB or bulking composites 

All abbreviations of sample points and types of analysis are inserted in the front 
of the logbook. Writing in the logbook will be neat and in black ink. If a mistake is 
made, one line will be drawn through it and it will be initialed by the person correcting 
the mistake. White-out will never be used in a logbook. Other notations that will be in 
the field logbook include: 

• Termination of a sample point, reasons 

• Unusual appearance of a sample 



• Measurements 

• Additional samples, reasons 

• Weather 

• Levels of protection used (with justification) 

• Meetings and telephone conversations held with MACDERMID 
representatives, regulatory agencies and citizens 

• Details concerning any samples split with another party 
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Notes will be dated and signed (each page) for validity in a court of law. When 
a consultant is used for making decisions, his remarks will also appear in these notes. 
Any consultant used will submit a written report (draft) including his opinions and 
conclusions. A copy of this report will be placed in the project file and one copy kept in 
the sampling file for reference. 

The Senior Sample Technician, Walt Putman, will review these notes daily and 
initial them at the bottom of each page. This person is also responsible for sending a 
copy of these notes to the Technical Field Services Manager, G. Jack Herzig, in Findlay, 
Ohio, on a weekly basis. These notes will be reviewed for troubleshooting, QC, and 
compiling information for progress reports. 

5.4.4 Chain-of-Custody Procedures 

Because of the evidentiary nature of samples collected during enforcement inves
tigations, the possession of samples will be traceable from the time the samples are col
lected until they are introduced as evidence in legal proceedings. To maintain and docu
ment sample possession, chain-of-custody procedures will be followed as described below. 
A sample chain-of-custody form is included as Figure 5.5. 

5.4.5 Field Custody Procedures 

• In collecting samples for evidence, only that number which 
provides a fair representation of the media being sampled will be 
collected. To the extent possible, the quantities and types of 
samples and sample locations have been determined prior to the 
actual field work. As few people as possible will handle samples. 

• The field sampler is personally responsible for the care and 
custody of the samples collected until they are transferred or 
properly dispatched. 
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O.H. MATERIALS CORP. 

PROJECT NAME 
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CHAIN-OF-CUSTODY RECORD 

P.O. BOX551 • FINDLAY, OH 45839-0551 • 419-423-3526 

I PROJECT LOCATION 
ANALYSIS DESIRED 
(INDICATE I PROJECT TELEPHONE NO. "' SEPARATE a: 

w CONTAINERS) a:z 
w~ I PROJECT MANAGER/SUPERVISOR m< 
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z8 ... ... .. SAMPLE DESCRIPTION 0 ,. < (INCLUDE MATRIX AND 0 a: 
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REMARKS 
TRANSFERS TRANSFERS 
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Form vv,9 
Fie. dchnical Services 

No.87052· 
Rev. OB/89 

REMARKS 

' 

' 
i 

U1 
I 
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LAB COPY 



• Sample tags will be completed for each sample using waterproof 
ink unless prohibited by weather conditions. 

• Throughout the course and at the end of the field work, The 
Senior Sample Technician, Walt Putman, determines whether 
these procedures have been followed and whether additional 
samples are required. 

5.4.6 Transfer of Custody and Shipment 

• Samples will be accompanied by a chain-of-custody record. When 
transferring the possession of samples, the individuals relin
quishing and receiving will sign, date, and note the time on the 
record. This record documents transfer of custody of samples 
from the sampler to another person, a mobile laboratory, or an 
analytical laboratory specified by MACDERMID. 

• Samples will be properly packaged for shipment and dispatched 
to the appropriate laboratory for analysis with a separate record 
prepared for each laboratory. Shipping containers will be sealed 
for shipment to the laboratory. Custody seals will be used on the 
shipping container to verify the absence of tampering. 

• Whenever samples are split with a facility or government agency, 
a separate chain-of-custody record is prepared for those samples 
and marked to indicate with whom the samples are being split. 

• All packages will be accompanied by the chain-of-custody record 
showing identification of the contents. The original record will 
accompany the shipment and a copy will be retained by the OHM 
site supervisor. 

• If sent by mail, the package will be registered with return receipt 
requested. If sent by common carrier, the carrier will be indi
cated on the chain-of-custody record as receiving the samples and, 
if possible, the bill-of-lading number will be recorded on the 
chain-of-custody record. Receipts from post offices and bills
of-lading will be retained as part of the permanent 
documentation. 

5.5 FIELD OA/OC PROGRAM 

The field QAjQC program includes: 

• Documentation of sample collection methods (Section 5.1.4) 

• Calibration of field testing equipment (Section 5.2.8) 
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• Handling of collected samples including sample preservation and 
chain-of-custody control (Sections 5.2.7.5 and 5.4.5) 

• Analysis and collection of duplicate, field and trip blanks is 
discussed in the following subsections 

5.5.1 Duplicate Samples 
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A duplicate £ample will be collected for analysis of the same parameters as for 
the other samples at the waste management unit. A minimum of one duplicate sample 
will be analyzed for each media tested at each of the waste management units. The 
duplicate samples will be given a unique identification number to distinguish it from the 
primary sample. Sample bottles for the duplicate and primary sample will be filled as 
close together in time as possible. For example, after filling the bottle for the primary 
organic sample, the duplicate bottle will be filled before proceeding to collect samples 
for each chemical analysis. 

5.5.2 Field Blanks 

A field blank will be collected during the sampling event to determine potential 
adsorption of organics from the air into a sample. A field blank for organics will be col
lected by filling the sample bottles received from the laboratory with deionized water. 
The bottles will be filled at the well site and recorded on the chain-of-custody sheet. 
Sample bottles will be filled by pouring the deionized water into the sample bottles with
out involving any int::rmediary tubes or vessels. The bottles will be labeled "Field Blank" 
and standard chain-of-custody procedures will be followed. 

5.5.3 Trip Blank 

The trip blar.tk will be used to detect and quantify potential chemical artifacts 
originating from sample containers, deionized water or laboratory handling procedures. 
One bottle of each type used for analyses (i.e., two 40-ml vials, one 1-liter glass, amber) 
will be selected and filled with deionized water in the laboratory prior to field 
mobilization. These bottles will be transported to the sampling location and returned to 
the laboratory with the bottle sets used to collect the ground or surface water samples. 
The trip blank will cot be opened in the field. Trip blanks will be subjected to the same 
analysis as the samples. The concentration levels of any contaminant found in a trip 
blank will be noted "md compared to the field sample results. If the levels in the trip 
blank are significant, the site may need to be resampled. 

5.6 SAMPLE PRESERVATION AND HANDLING 

Sample preservation is intended to 1) retard biological action, 2) retard hydro
lysis, and 3) reduce ~.bsorption effects. Preservation methods include pH control, refri
geration, and protecdon from light. The preservation methods to be used are described 
in the following sect:on. 



5.6.1 Soils 

The soil samples collected for analysis will be preserved as follows: 

• Volatiles - cool to 4 degrees Celsius 
• Semi-volatiles - cool to 4 degrees Celsius 
• Metals - cool to 4 degrees Celsius 

The ground-water samples collected for analysis will be preserved as follows: 

• Volatiles- cool to 4 degrees Celsius, 0.008 percent sodium 
thiosulfate, HCl to pH less than 2 

• Semi-volatiles - cool to 4 degrees Celsius 

• Metals - cool to 4 degrees Celsius, HNO, to pH less than 2 
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The acid preservative will be added to the sample container in the laboratory 
prior to field mobilization. Samples will be preserved in the field immediately after 
sample collection by placing the samples in an insulated ice chest containing ice. Upon 
receipt, the authorized laboratory personnel will store and/or prepare the samples for 
analysis, taking into consideration sample holding times for the analytical parameter of 
interest. 

5.7 SAMPLE DOCUMENTATION 

A sample documentation program will be implemented to allow for the tracing of 
possession and handling of water and soil samples from the time of field collection 
through laboratory analysis. The program will include: 

• Sample labels which clearly identify samples 

• Sample seals to preserve the integrity of the sample from the time 
it is collected until it is opened in the laboratory 

• Field log book to record information about each sample 
collection during the monitoring program 

• Chain-of-custody record to establish sample possession from the 
time of collection to analysis 



• Sample analysis request sheets which serve as official 
communication to the laboratory of the particular analysis 
required for each sample and provide further evidence that the 
chain-of-custody record is complete 

• Laboratory logbook which is maintained at the laboratory and 
records all pertinent information about the sample 

5.7.1 Sample Labels 
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To prevent misidentification of samples, legible labels will be affixed to each 
sample container. The labels will be sufficiently durable to remain legible even when 
wet and will contain the following information: 

• Project name and number 
• Sampling point identification name and/or number 
• Name or initials of collector 
• Date and time of collection 
• Analysis required (if space on label allows) 

5.7.2 Sample Seals 

In cases where samples are to be shipped off site, a security seal will be placed 
on the shipping container of individual bottles to ensure the samples have not been dis
turbed during transportation. 

5.7.3 Field Log Book 

A field log book or sampling information forms (see Figure 5.3) will be main
tained for all sample collection activities. The following specific data will be docu
mented where applicable: 

• Name of collector 
• Identification of sampling point 
• Depth to water in wells (referenced from top of casing) 
• Well total depth 
• Well yield characteristics 
• Well evacuation method 
• Purge volume 
• Method of measuring immiscible layer 
• Thickness of immiscible layer 
• Sample withdrawal procedures 
• Types of sample containers used 
• Preservatives used 
• Climatic conditions, including air temperature 



5-28 

• Sequence and time of field activities conducted 
• Results of field analyses 
• Field observations (broken lock, cracked casing, etc.) 
• Sample observations (color, odor, etc.) 

5.7.4 Chain-of-Custody Record 

The ability to demonstrate that the samples were obtained from the locations 
stated and reached the laboratory without alteration is an important consideration. 
Evidence of collection, shipment, laboratory receipt, and laboratory custody until com
pletion of analyses will be documented to accomplish this. Documentation will be 
accomplished through a chain-of-custody form that records for each sample the signature 
of the individuals collecting, shipping, and receiving the samples. An example of the 
chain-of-custody record is included as Figure 5.5. 

A sample is considered in custody if it is: 

• 

• 

• 

• 

In a person's actual possession 

In view, after being in physical possession 

Locked so that no one can tamper with it, after having been in 
physical custody 

In a secured area, restricted to authorized personnel 

Chain-of-custody forms will be used by all personnel to record collection and 
shipment of all samples. A qualified laboratory will not accept samples collected for 
analysis without a correctly prepared chain-of-custody form. The chain-of-custody proce
dure will be as follows for samples of soil, sludge, and water subject to chemical or geo
technical analysis for this project: 

• The chain-of-custody record for all samples will be initiated in the 
field by the person collecting the sample. Each sample will be 
assigned a unique identification number that is entered on the 
chain-of-custody form. Samples can be grouped for shipment on 
a common form. 

• If the person collecting the samples does not transport the 
samples to the laboratory or deliver the sample containers for 
shipment, the first "Relinquished By," or "Accepted By," entry will 
be completed in the field for the first transfer of possession. 

• The person transporting the samples to the laboratory or 
delivering them for shipment will sign the record form as 
"Relinquished By." 



• If the samples are shipped to the laboratory by commercial 
carrier, the chain-of-custody form will be sealed in a watertight 
container, placed in the shipping container, and the shipping 
container sealed prior to giving it to the carrier. 

• If the samples are directly transported to the laboratory, the 
chain-of-custody record will remain with the samples. 

• For samples shipped by commercial carrier, the waybill will serve 
as an extension of the chain-of-custody record between the final 
field custodian and receipt in the laboratory. 

• Upon receipt in the laboratory, a designated individual will open 
the shipping containers, compare the contents with the chain· 
of-custody record, and sign and date the record. Any 
discrepancies will be noted on the chain-of-custody form. 

• If discrepancies occur, the samples in question will be segregated 
from normal sample storage and the field personnel inunediately 
notified. 

• The chain-of-custody form is completed after sample disposal. 
Samples not consumed during analysis will be kept for 6 months 
or as otherwise established by MACDERMID. 

• Chain-of-custody records, including waybills, if any, will be main
tained with the records for the project, becoming part of the 
analytical data record. 

• The following documentation may supplement the chain
of-custody records: 

- Sample label on each sample 

- Sample collection log and request for analysis forms (see 
Figure 5.6). 
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FIGURE 5.6 

SAMPLING ANALYSIS REQUEST 

Date Sampled 

Affiliation of Sampler 

Address 
number street city 

Telephone Company Contact 

LABORAtORY 
SAMPLE COLLECTOR'S TYPE OF 
NUMBER SAMPLE NO. SAMPLE* 
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T1me hours 

state zfp 

FIELD INFORMATION** 

Analysis Requested ------------------------

Speclal Handling and/or Storage-------------------

PART II: LABORATORY SECTION** 

Received by----------- T1tle ------Date---

Analysis Required -----------------------

* Indicate whether sample is soil, sludge, etc. 
**Use back of page for additional information relative to sample location. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

The following paragraphs outline the calibration procedures and frequencies for 
analytical instrumentation used for this project. 

6.1 GAS CHROMATOGRAPH FOR EXTRACTABLE ORGANIC ANALYSIS 

OHM will prepare calibration standards at a minimum of five concentration levels 
for each parameter of interest. Preparations for standards will follow standard volu
metric procedures. One of the external standards will be at a concentration at or near 
the MDL and the other concentrations will correspond to the expected range of con
centrations found in the field samples or will define the working range of the detector. 

Using injections of 1 to 5 microliters of each calibration standard, area responses 
against the injected mass will be tabulated. The results will be used to prepare a cali
bration curve for each compound. Alternatively, if the ratio of response to concentration 
(calibration factor) is constant over the working range (less than 20 percent RSD), 
linearity through the origin will be assumed and the slope of this line is calculated as the 
calibration factor. The calibration curve or calibration factor will be verified on each 
working day by the measurement of one or more calibration standards. If the response 
for any parameter varies from the predicted response by more than plus or minus 
15 percent, the test will be repeated using a fresh calibration standard. Alternatively, a 
new calibration curve or calibration factor will be prepared for that compound. 

6.1.1 GC/MS Tuning Criteria 

This section describes the requirements for gas chromatography /mass 
spectrometry (GC/MS) tuning for both analytical methods. The section is divided into 
two parts. The first part is for semivolatiles analysis, Method 8270 and the second is for 
volatiles analysis, Method 8240. 

6.1.1.1 Tuning Criteria for Sernivolatile Analysis 

Each GC/MS system will be hardware-tuned to meet the criteria in Table 6.1 for 
a 50-nanogram (ng) injection of DFTPP (decafluorotriphenylphosphine). The standard 
solution will also contain 50 ng of each 4,4'-DDT, pentachlorophenol, and benzidine to 
verify injection port inertness and GC column performance. Analysis will not begin until 
all the criteria in Table 6.1 have been met. Background subtraction should be straight
forward and designed only to eliminate column bleed or instrument background ions. 
Degradation of DDT to DDE and DDD should not exceed 20 percent. Benzidine and 
pentachlorophenol should be present at their normal responses. If degradation is exces
sive or chromatography is poor, the system may need maintenance. 
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TABLE 6.1 

KEY ION ABUNDANCE CRITERIA FOR DFfPP 

Mass IQn Abundance Criteria for DFfPP 

51 30 to 60 percent of Mass 198 

68 Less than 2 percent of Mass 69 

70 Less than 2 percent of Mass 69 

127 40 to 60 percent of Mass 198 

197 Less than 1 percent of Mass 198 

198 Base peak, 100 percent relative 
abundance 

199 5 to 9 percent of Mass 198 

275 10 to 30 percent of Mass 198 

365 Greater than 1 percent of Mass 198 

441 Present but less than Mass 443 

442 Greater than 40 percent of Mass 198 

443 17 to 23 percent of Mass 442 

Tuning will be done every 12 hours and after any maintenance to the instrument 
A tuning record is maintained on the instrument chronicle. 

6.1.1.2 Tuning Criteria for Volatile Analysis 

Tuning criteria is included in Table 6.2 for the injection or purging of 50 ng of 
BFB (4-bromofluorobenzene). Analysis will not begin until the tuning criteria in 
Table 6.1 is met. 

TABLE6.2 

KEY ION ABUNDANCE CRITERIA FOR BFB 

50 

75 

95 

Ion Abundance Criteria for DFfPP 

15 percent to 40 percent of Mass 95 

30 to 60 percent of Mass 95 

Base peak, 100 percent relative 
abundance 



TABLE 6.2 

KEY ION ABUNDANCE CRITERIA FOR BFB 

Ion Abundance Criteria for DFfPP 

5 to 9 percent of Mass 95 

Less than 2 percent of Mass 174 

Greater than 50 percent of Mass 95 

5 to 9 percent of Mass 174 
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Mass 

96 

173 

174 

175 

176 Greater than 95 percent but less than 101 
percent of Mass 174 

177 5 to 9 percent of Mass 176 

Tuning will be done every 12 hours and after any maintenance to the instrument. 
A tuning record is maintained on the instrument chronicle. 

6.2 ATOMIC ABSORPTION SPECTROPHOTOMETER FOR TRACE METALS 
ANALYSIS 

Calibration standards are prepared volumetrically at the time of analysis. Cali
bration standards are prepared daily and are discarded after use. A blank and at least 
three calibration standards are prepared for the appropriate range. The calibration 
standards are prepared using the same acids as the samples. Beginning with the blank 
and working towards the highest concentration standard, each solution is aspirated and 
the readings are rendered and processed. Each result is used to develop a calibration 
curve. The working calibration curve is verified during each working day, at least once 
an hour, by the measurement of one or more calibration standards. If the response 
varies more than plus or minus 15 percent from the predicted response, the standard is 
re-analyzed. If the response is still more than plus or minus 15 percent from the 
predicted response, all analyses performed after the last calibration standard will be 
repeated after instrument calibration. 

6.3 METALS BY INDUCTIVELY COUPLED ARGON PLASMA 

Following a period of time sufficient to warm up the instrument, the Inductively 
Coupled Argon Plasma (ICP) will be calibrated prior to each analytical run or minimally 
every 24 hours. Calibration standards will be prepared from reliable reference materials 
and contain all metals for which analyses are being conducted. Triplicate readings will 
be made from each QC and investigative sample and the average value used. When the 
standard deviation of the three readings is greater than 20 percent and one of the three 
analyses appears to be in error (e.g., from poor sample injection), duplicate readings may 
be used. All report results are based on at least two readings. If the standard deviation 
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criteria still do not meet, the analysis must be repeated. Working calibration standards 
are prepared fresh daily. Calibration data is recorded and archived with the respective 
sample data. 

6.3.1 ICP: Initial Calibration 

Quarterly, multi-concentration calibration is performed. On a day-to-day basis, a 
single standard is analyzed for initial calibration as described below. 

Prior to an analytical run, the instrument is calibrated using a standard near the 
high end of the calibration range and a blank. An initial calibration verification (ICV) 
standard will be analyzed inunediately after standardization, followed by an initial cali
bration blank (ICB). The ICV must be from a source other than that used for initial 
calibration. The ICV must be within ± 10 percent recovery of the true value and the 
ICB must be free of target analytes at and above the reporting limit, or the initial cali
bration must be repeated. 

A standard at two times the reported detection limit (CRI) will be analyzed after 
the ICB to verify linearity near the reporting limit for ICP analysis. The CRI will be 
analyzed again at the end of the 8-hour analytical sequence, prior to analysis of the final 
continuing calibration verification standard/continuing calibration blank (CCV /CCB). 
The CRI is not required for AI, Ba, Ca, Fe, Mg, Na, and K, but must indicate a positive 
recovery for all other metals. 

ICP Interference Check Samples (ICSA/ICSAB) will be analyzed consecutively at 
the beginning of each 8-hour analytical sequence, after the ICV /ICB, and again at the 
end of each 8-hour analytical sequence, prior to the final CCV /CCB. The ICSA/ICSAB 
verify the absence of spectral interferences. 

6.3.2 ICP: Continuing Calibration 

The initial calibration is verified during the analysis sequence by analysis of a 
CCB and a CCV after every ten samples are analyzed. The response of the CCV must 
be within ± 10 percent recovery of the true value. The CCB must be free of target 
analytes at and above the reported detection limit. 

If any initial/ continuing calibration verifications or blanks exceed their acceptance 
criteria, analysis is terminated and the instrument is recalibrated. All samples since the 
last valid calibration verification are reanalyzed. 

6.4 ANALYTICAL BALANCE 

For preparing standards from concentrated or pure materials, a Mettler analytical 
balance capable of weighing to the 0.1 milligram (mg) is used. This balance incorporates 
a built-in calibration weight. 
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Calibration procedures for each model Mettler are from the Mettler manual for 
that type unit. The calibration procedures will be followed at least monthly. The 
calibration will be checked by using Class Sl weights. At least yearly, the balance will be 
serviced by a certified technician. 

6.5 CALIBRATION STANDARDS AND TRACEABILITY 

Standards for analysis of metals will be purchased stock standards. These 
standards will be traceable to National Bureau of Standards reference materials. 
Dilutions of the standards will be made to prepare working standards on a daily basis. 
Standards for organic analysis will be prepared from neat materials. These materials will 
be obtained from Chern Service, Inc., or an appropriate vendor and will be "Standard 
Grade" material. These materials are normally greater than 95 percent pure, pre· 
analyzed, purity certified, expiration dated, and lot numbered. Primary standards are 
usually either not available or are too expensive to be used on a routine basis. 
Therefore, secondary standards must be prepared in-house and compared to primary 
standards. If all the steps in the comparison are recorded in the standards log then the 
secondary standard is traceable. Primary standards will not be used for routine analytical 
purposes. Because of the limited availability and cost however, they will be used for 
standardization of secondary standards (stock and working). The QA supervisor will 
review the standards log to ensure the traceability of all standards. If traceability is 
broken, re-analysis of the secondary standards must be performed in parallel with the 
primary standards. 
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7.0 DATA REDUCTION, VAliDATION, AND REPORTING 

The following paragraphs outline the method detection limit plan and data re
duction plan for the collected, data criteria used to validate the data and the decision 
flow from raw data to the validated concentrations. 

7.1 DATA REDUCTION 

Data reduction includes the identifications and calculations necessary to convert 
the raw instrument readings to the final reported compounds and their respective 
concentrations. 

7.1.1 Conventional Parameters 

Data calculation and reduction will be performed as described in the individual 
USEP A approved methods. 

7.1.2 Trace Metal Parameters 

Atomic Absorption Spectrophotometry is based upon the principle in which the 
amount of light of a particular wavelength absorbed by a specific metal will enable the 
percent absorption to be determined and then used to ultimately calculate the ab
sorbance. Since absorbance is directly related to concentration, a plot of the two 
parameters is linear in certain operable ranges and allows for the determination of 
unknown concentrations in solutions (direct samples or extracts) after measurement of 
absorbance. The computer system controlling the instrument actually completes the 
calculations and reports the concentration in milligrams per liter (mg/1). The following 
equations show how the final sample concentration is calculated using the instrument 
calculated concentration. 

where: 

mg/1 metal = A (Vi) (D) 

(V~ 

A = Concentration from instrument in mg/1 
Vi = Initial volume (before digestion) ml 
Vf = Final volume (after digestion) ml 
D = Dilution factor if necessary 

mgjkg metal = A (V~ (D) 
W (P) 



where: 

A = Concentration from instrument in mg/1 
Vf = Final volume of sample in ml 
D = Dilution factor if necessary 
W = Sample weight in g 
P = Percent solids in decimal (if results in dry weight are needed) 

7.1.3 Organics 

7.1.3.1 Gas Chromatograph Results 
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Calculations are performed for each analyte after its identification is determined. 
Identification is based upon the retention time of the suspect peak compared to the re
tention time of the external standard. The concentration of the analyte is determined by 
using the calibration curve and the peak area of the analyte. A calibration factor is 
determined from the calibration curve and used to calculate the concentration. 

7.1.3.2 Gas Chromatograph/Mass Spectrometry Results 

Qualitative identification of an analyte is determined by obtaining the extracted 
ion current profiles (EICPs) for the three identifying mass ions and following the criteria 
listed below: 

• The intensity of the three characteristic masses of each analyte 
must maximize within one scan of one another. 

• The relative peak height ratios of the three characteristic masses 
must be within ± 20 percent when compared to the mass spec
trum of the reference standard analyte. 

• The relative retention time of the suspect peak must be within ± 
0.06 of the standard reference peak. 

In order to list structural isomers as separate analytes they must have acceptable 
resolution. Acceptable resolution is achieved if the baseline to valley height between the 
isomers is less than 25 percent of the sum of the two peaks. Otherwise structural 
isomers must be identified as unresolved isomeric pairs. 

The following equations demonstrate how the actual sample calculations are 
carried out. 

7.1.3.3 GC Volatiles 

ug/1 (ug/kg) = As (D) 
CF (Vf) (P) 



where: 

As = Area response of targeted analyte 
D = Dilution factor if necessary 
Vf = Volume purged in rnl or g 
CF = Calibration factor from standard analysis 

P = Percent solids in decimal (if results in dry weight are needed) 

CF=~ 
AMT 

where: 

As = Area response of targeted analyte 
AMT = Amount of targeted analyte in ng 

7.1.3.4 GC/MS Volatiles 

where: 

ug/l (ug/kg) = As (AMD (D) 

Ais (RF) (Vf) (P) 

As = Area response for targeted analyte 
AMT = Amount of internal standard in ng 

D = Dilution factor if necessary 
Ais = Area of internal standard 
Vf = Volume purged in rnl or g 
P = Percent solids in decimal (if results in dry weight are needed) 

RF = Response factor from standard analysis calculated as 

RF = As (AMTis) 

Ais (AMTs) 

where: 

As = Area response for targeted analyte 
AMTis = Amount of internal standard in ng 

Ais = Area response of the internal standard 
AMTs = Amount of the targeted analyte in ng 

7.1.4.5 GC Extractable 

ug/1 (ug/kg) = As Nfl 
(CF) (Vi) (P) 
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where: 

As = Area response for targeted analyte 
CF = Calibration factor as explained above 
Vf = Final extract volume in uL 
Vi = Initial volume in ml or weight in g 
P = Percent solids in decimal (if results in dry weight are needed) 
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To quantitate multicomponent mixtures (i.e., PCBs, chlordane) area summations 
are used. For PCBs at least five peaks where possible are included in the area 
summation for quantitation. The same relative peaks {based on pattern and retention 
times) are used to calculate the calibration factor from the standard. For toxaphene and 
chlordane total area summations are used for quantitation. 

7.1.3.6 GC/MS Extractable 

where: 

ug/l (ugjkg) = As (AMTis) (Vf) (D) 

Ais (RF) (Vi) (P) 

As = Area response for targeted analyte 
AMTis = Amount of internal standard in ng 

Vf = Final extract volume in uL 
D = Dilution factor if necessary 

Ais = Area of internal standard 
RF = Response factor as listed above 
Vi = Initial volume in ml or weight in g 
P = Percent solids in decimal (if results in dry weight are needed) 

7.2 DATA VALIDATION 

All data generated within the laboratory is extensively checked for accuracy and 
completeness. The data validation process consists of data generation, reduction, and 
three levels of review. 

The analyst who generates the raw data has the prime responsibility for the 
correctness and completeness of the data. All data generated and reduced follows 
protocols specified ir. the laboratory (SOP). Each analyst reviews the quality of his work 
based on an established set of guidelines. The guidelines are: 

• Sample preparation information is correct and complete 
• Analysis information is correct and complete 
• The appropriate SOPs have been followed 
• Analytical results are correct and complete 
• QC samples are within established control limits 



• Blanks are within appropriate QC limits 
• Special sample preparation and analytical have been met 
• Documentation is complete 

The next level of review is performed by the ASC section supervisor or data 
review specialist. The review is structured to ensure that: 

• Calibration data are scientifically sound, appropriate to method, 
and completely documented. 

• QC samples are within established limits. 

• Quantitative results are correct. 

• Documentation is complete. 

• The data is ready for incorporation into a final report. 

• The data package is complete and ready for data archive. 
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Level 2 review is structured to ensure all calibration data and QC sample results 
are reviewed and all of the analytical results from 10 percent of the samples are checked 
back to the bench sheet. If no problems are found with the data package, the review is 
complete. If problems exist an additional 10 percent is reviewed, the process continues 
until no errors are found or the package has been reviewed in its entirety. 

The final level of review by the laboratory comes from the ASC program 
administrator. He reviews the report to ensure that the data meets the overall objectives 
of the project. 

7.3 DATA REPORTING 

Once the data has been validated it is ready for report production. The report 
will contain: 

• Description of sample types 

• Tests performed, problems encountered during testing 

• Dates sampled 

• Date received 

• Date extracted 

• Analytical results 



• Reportable limit 

• QC information: percent recovery, relative percent difference, 
control limits, blanks analyzed, matrix spikes, and other additional 
special QC information 

• Methodology 
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The report from the laboratory will also include a copy of the original COC for 
the samples analyzed. 

The reports generated from the laboratory for the site work will also be reviewed 
by the site QAjQC officer for any discrepancies. 
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8.0 INTERNAL QUALITY CONTROL 

This section outlines the procedures used by both field and laboratory personnel 
ensuring that the appropriate QC requirements are met. 

8.1 FIELD OPERATIONS 

Collection and analysis of field QC samples are intended as checks on the 
integrity of sample collection, handling procedures, and equipment decontamination 
procedures. The specific QC procedures for each sampling task are found in the site
specific sampling and analysis plan. Listed below are items found in that section: 

• Experienced personnel 

• Traceability of sample through sampling and analysis 

• Necessity of replicant/duplicate field samples as a measure of the 
sampling precision 

• Trip blanks 

• Field blanks 

• Equipment blanks 

• Field spike samples 

8.2 LABORATORY OPERATIONS 

Responsibility for internal QC checks rests with the laboratory supervisor and 
analyst. The QC officer will monitor the performance of the laboratory for imple
mentation of proper QC checks and will approve all data. Minimum QC checks that will 
be verified are: 

• Initial calibration and calibration verification 
• Continued calibration verification 
• Procedural blank analysis 
• Matrix spike analysis 
• Blind QC sample analysis 
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8.3 QUAI .ITY CONIROL 

8.3.1 Determination of Practical Ouantitation Limit 

The POL is defined as the low standard used in the calibration curve (0.5 ug/ml 
for mixed standards and 5.0 ug/ml for toxaphene) times the dilution factor used in the 
sample analysis. Based on a 10 g sample extraction and a final volume of 1 ml of 
extract, the PQL is 0.05 ugfg. 

8.3.2 Control Charts 

Generation of control charts for determining method performance will be con
structed utilizing the following: 

where: 

Upper Warning Limit (UWL) = R+2S 
Lower Warning Limit (LWL) = R-2S 
Upper Control Limit (LCL) = R+3S 
Lower Control Limit (LCL) = R-3S 

R = average percent recovery 
S = standard deviation 

The recovery of method spikes verses analytical standards will be plotted over 
time to develop Shewhart Control Charts. These Shewhart Control Charts will be 
updated with each analytical batch. 

8.3.3 Summary of OC Related Activities 

Method Blank--One every batch 
Replicate Sample Analysis--One every batch 
Method Spike--One every batch 

8.4 QUALITY CONIROL SAMPLES 

QC samples will be obtained and submitted by the QA officer on a routine basis 
as an audit of methodologies and control limits. 
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9.0 PERFORMANCE AND SYSTEM AUDITS 

Audit is defmed as systematic check to determine the quality of operation of field 
and laboratory activities. It is comprised of the following: 

• Performance audit 
• System audits 

9.1 FIELD PERFORMANCE AUDITS 

Field performance audits are performed on an ongoing basis during the project as 
field data is generated, reduced, and analyzed. All numerical analyses, including manual 
calculations are documented. All records of numerical analysis are legible, of reproduc
tion quality, and supporting to complete permit logical reconstruction by a qualified 
individual other than the originator. 

Other indicators of the level of field performance are the analytical results of the 
blank, duplicate, and replicate samples. Each blank analysis is an indirect audit of effec
tiveness of measures taken in the field to ensure sample integrity. The results of the 
field duplicate and replicate analysis is an indirect audit of the ability of each field team 
to collect representative sample portions of each matrix type. 

9.2 FIELD SYSTEM AUDITS 

System audits of site activities are accomplished by an inspection of all field audit 
activities by the QA officer. This audit is composed of comparisons between current 
field practices and standard procedures. The following is a list of criteria to be used in 
the evaluation of field activities: 

• Overall level of organization and professionalism 

• All activities conducted in accordance with work plan 

• All procedures and analyses conducted according to procedures 
outlined in this document 

• Sample collection techniques versus sampling and analysis plan 

• Level of activity and sample documentation 

• Working order of instruments and equipment 

• Level of QA conducted per each field team 



• Contingency plans in case of equipment failure or other event 
preventing the planned activity from proceeding decontamination 
procedures 

• Level of efficiency which each team conducts planned activities at 
the site 

• Sample packaging and shipment 
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After the audit, any deficiencies are discussed with the field staff, and corrections 
are identified. If any of these deficiencies might affect the integrity of the samples being 
collected, the QA officer informs the field staff immediately, so corrections can be made. 
The field performance audit will be conducted at the start of the project, one before the 
end of the project, and as directed by the project manager. 

9.3 LABORATORY PERFORMANCE AUDIT 

The laboratory performance audit verifies the ability of the laboratory to correctly 
identify the quantitate compounds in blind check samples submitted by the auditing 
agency. The laboratory participates in laboratory evaluation programs. 

The field laboratory will undergo performance audits throughout the project con
sisting of control samples and replicant samples. System audits are conducted by the QA 
officer and include the following: 

• Verification of written procedures and analyst understanding 
• Verification and documentation of procedures and documents 
• Review of analytical data and calculations 

9.4 LABORATORY SYSTEM AUDITS 

The system audit is a review of laboratory operations conducted to verify that the 
facility has the necessary equipment, staff, and procedures in place to generate accept
able data. An on-site inspection is done by an audit team or laboratory certification per
sonnel to review the laboratory QC program. The laboratory participates in multiple 
state certification programs which satisfy the criteria of system audits for this contract. If 
the laboratory is in question, a system audit can be directed by the client. 

The field laboratory system audit is conducted by the site QA officer. Any re
commendations made or deficiencies identified will be considered for implementation 
and corrective actions taken to correct deficiencies. The field laboratory system audit 
will be performed at the beginning of the project. An outline of a laboratory audit 
appears in Figure 9.1. 
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FIGURE 9.1 

AUDIT OUTilNE 

I. Laboratory Audit--General Considerations 

A Sample flow Through Laboratory 

1. Chain of Custody 
2. Usual 
3. Strict 

B. Sample Storage 

1. Controlled Access 
2. Proximity to Chemical Storage 
3. Physical Conditions, (e.g., temperature) 
4. Holding Times 

C. Sample Workup and/or Analysis 

1. Standard of Procedures 
2. Logbooks 
3. Standards Preparation 
4. Instruments--Sample Analysis 
5. Calibration/Tune 
6. Standards Analyses 
7. Check Samples 
8. Balance 
9. Temperature 

D. Notebooks 

1. Dates 
2. Signature 
3. Filled Pages 
4. Initialed Errors with Single-Line Cross outs 
5. Units Recorded 

E. QC Samples 

1. Blanks 
2. Spikes 
3. Duplicates 
4. Surrogates 
5. Control Charts 
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F. Data File Storage 

1. Hard Copies 
2. Other Media--Magnetic Tape, Disk 
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10.0 PREVENTATIVE MAINTENANCE 

Critical to the performance and minimization of downtime of all equipment 
whether it is measurement or support, is proper maintenance. Preventative maintenance 
will be performed as recommended by the manufacturer of the respective equipment. 

All of the routine maintenance and problem troubleshooting for each piece of 
equipment will be documented in the instrument maintenance logbook for field in
struments. This information includes a description of the problem, steps followed 
through the procedure and parts replaced, initials of the person completing the 
procedure, and amount of downtime recorded. 

10.1 CONTINGENCY PLANS FOR MINIMIZATION OF DOWNTIME 

Essential in the minimization of downtime is an inventory of user-replaceable 
spare components. Each measurement system will be equipped with spare components 
in the field. These include such components as fuses, printed circuit boards, and cables 
etc., for replacement in the field for downtime minimization. OHM also has an 
electronics department that is able to help troubleshooting the affected instrument and 
make needed repairs. 



11.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

11.1 FIElD DATA 

11.1.1 Precision 
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Duplicate and replicate samples analyzed by the laboratory assess the precision of 
the sampling effort. Control limits for duplicate/replicate RPDs is set at 0 to 20 percent 
to provide interim guidelines. Once a sufficient amount of replicate data becomes avail
able, field precision control charts are constructed similar to the laboratory precision 
charts. For any given concentration, the mean and the standard deviation(s) of the repli
cates are calculated. The mean is the centerline of the control chart. Data from each 
sample set are pooled with the previous sample sets to generate control and warning 
limits for the next set. Warning and control limits for water samples are set at .±. 2s and 
.±. 3s, respectively. Control limits for solid samples are more liberally established due to 
matrix heterogeneity. Data outside any control limit are subject to QA review. 

11.1.2 Accuracy 

Field instruments are calibrated daily or more frequent, if needed, to ensure 
accuracy of the measurement of field parameters. Specifically, the pH measurement will 
be accurate to ± 0.1 unit, temperature will be to .±. 0.5 degrees Celsius, and specific 
conductance will be .±. 10 umbos/em. Each well be purged until the above parameters 
are stable within the specified limits. 

All blanks associated with each sample set are to be analyzed and evaluated for 
cross contamination. Blank contamination and the resulting corrective action are 
assessed on an individual basis. 

11.1.3 Completeness 

The field supervisor is responsible for ensuring that all field instrumentation and 
equipment are functioning properly and calibrated according to set procedures, and that 
all data are recorded accurately and legibly. In addition, the field supervisor will ensure 
all sites are sampled for all the specified analyses, that sufficient sample volume has 
been provided to complete those analyses, and that all of the QA samples have been 
included with each sample set. The goal for completeness for each sample set shipped 
to the laboratory is 100 percent. The minimum acceptable completeness limit is 95 
percent. 
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11.2 LABORATORY DATA 

11.2.1 Accuracy Control 

Data accuracy is a reflection of the efficiency of the analytical procedure. It is 
determined by use of spiked samples and standard reference materials or laboratory con
trol samples performed at the rate of one set every 20 samples. A control chart is 
generated using historical laboratory data where warning and control limits are estab
lished to assess data accuracy. 

The accuracy (check standards) samples will have concentration values of the mid
standard. During analysis, a minimum of 10 percent of samples will be accuracy 
samples. The accuracy samples will be staggered throughout the analysis, not placed one 
after another. After a minimum of seven accuracy samples are analyzed, the percent 
recovery is calculated for each sample by the following equation: 

% Recovery = Observed Value x 1 00 
True Value 

The accuracy criteria is determined by calculating the standard deviation of seven 
or more percent recovery values and setting the upper and lower control limits using the 
following equations: 

where: 

Upper control limit = p + 3Sp 
Lower control limit = p - 3Sp 

p = average percent recovery 
Sp = standard deviation 

After the standard deviation, for the seven or more samples has been calculated, 
the accuracy control limits will be used to determine if the analysis is out of control. 
This is done by checking the results against the control limits. If any values are above 
the upper control limit or below the lower control limit, all sample results after the last 
qualifying accuracy sample will be repeated or discarded. If seven consecutive values fall 
below the lower control limit, new limits will be calculated using the new accuracy check 
values. If the values fall between the upper and lower limits, then conditions are 
reported as "within limits." 

11.2.2 Precision Control 

Precision is based upon the results of the relative percent differences as 
calculated from the percent recoveries of the matrix spike and duplicate samples. The 
control limits for precision is based on historical laboratory data. 
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Present practice is to include MS and MSD samples on a per batch basis or a 
minimum frequency of 5 percent. Duplicate results are compared and the relative 
percent difference (RPD) is then determined according to the following formula: 

where: 

D1 = Determination No. 1 
D2 = Determination No.2 

RPD = (01 - 02) X 100 
(01 + 02)/2 

The RPD will be entered into the laboratories data system and will be used to 
define the Precision of the analysis. This value should be less than 20 percent. 

11.2.3 Recovery Control 

Recovery control is necessary to determine if the sample matrix is interfering 
with the constituent being analyzed. A minimum 5 percent of samples will be recovery 
check samples (matrix spikes). Samples involving different types of matrices will have at 
least one recovery check for each type. The percent recovery of the matrix spike is 
determined by the following equation: 

where: 

% Recovery = (SSR - SR) x 100 
SA 

SRR = Spiked sample result 
SR = Sample result 
SA = Spike added 

Control limits will be determined for each matrix, determining the deviation for 
seven or more percent recovery values. 

11.2.4 Completeness Control 

Completeness is expressed as the percentage of the amount of valid data 
obtained to the amount of data expected. For a set of data to be considered complete, it 
must include all QC data verifying its accuracy and precision. 
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If samples analyzed do not meet all QC requirements in terms of accuracy and 
precision for any specific parameter, the sample preparation and analysis will be 
repeated pending adequate volume. 

% Complete = Acceptable results x 1 00 
Total analyses 
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12.0 CORRECTIVE ACTION 

For the analytical methods employed for this project, precision and accuracy will 
be regularly tracked by evaluating the results of spiked samples, replicates, and blanks. 
The mean recovery and the precision of the results for spiked samples will be computed. 
These statistics will be updated from batch to batch as additional analyses are being per
formed and more experience is gained. Whenever the control limits are exceeded and 
the percent recovery (accuracy) or precision falls below the objectives of this project, cor
rective action will be taken as soon as possible to improve performance on the next 
batch of samples. Batches will be rerun as required, so valid results will be obtained. 

If, during system or performance audits, weaknesses or problems are uncovered, 
corrective action will be initiated immediately. 

Corrective action will include, but is not necessarily limited to: modifications to 
sampling procedures, recalibration of instruments using freshly prepared calibration 
standards, replacement of large quantities of solvent or other reagents that give un
acceptable blank values, additional remaining of laboratory personnel in correct imple
mentation of sample preparation and analysis methods, and reassignment of personnel. 

Whenever a long-term corrective action is necessary to eliminate the cause of 
non-conformance, the following closed-loop corrective-action system will be used. As 
appropriate, the OHM project chemist, project QA officer, and corporate QA officer will 
ensure that each of these steps is followed: 

• The problem will be defined. 

• Responsibility for investigating the problem will be assigned. 

• The cause of the problem will be investigated and determined. 

• A corrective action to eliminate the problem will be determined. 

• Responsibility for implementing the corrective action will be 
assigned and accepted. 

• The effectiveness of the corrective action will be established and 
the correction implemented. 

• The fact that the corrective action has eliminated the problem 
will be verified. 



13-1 

13.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The OHM project manager, project chemist, and project QA officer will converse 
on a regular basis to review possible or potential problem areas. It is important that all 
data abnormalities be investigated to ensure that they are not a result of operator or 
instrument deviation but are a true reflection of the methodology or task function. The 
project final report, prepared for each project, will contain a separate section that covers 
the data quality and validity. At a minimum, the following information will be covered: 

• Assessment of measurement data precision, accuracy, and 
completeness 

• System and performance audit results 

• Significant QA problems and solutions implemented 

The project QA officer will be responsible for preparing this report, as well as 
monthly written QA reports to management. The QA program manager is responsible 
for reviewing and approving these monthly reports. Verbal reports will be made on a 
more frequent basis. 
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Analytical Services Corporation (ASC) is a full-service environmental laboratory 
specializing in emergency response, field support services, analytical consulting, and 
hazardous waste analysis. 

ASC is a wholly-owned subsidiary of OHM Corporation (OHMC) which is ranked 
as the nation's fifth largest firm offering environmental services relating to hazardous waste 
cleanup and remediation. 

1.2 HISTORY 

ASC opened in 1980 as a limited support facility for OHM Corporation's Emergency 
Response and Environmental Remediation Group. During the next five years, the 
laboratory expanded its scope of operations and continued to acquire more instrumentation 
and personnel, filling out their existing facility. The laboratory's scope was also changed 
from that of a limited support group analyzing samples for a select set of parameters to a 
full-service organization with state-of-the-art instrumentation. Personnel also assumed the 
added distinction of being called on regularly to perform non-routine analysis on a wide 
range of matrices for potentially dangerous and environmentally significant compounds. 

In 1987, the laboratory's parent company, OHM Corporation, looking towards the 
future, opened a new 16,000-square-foot laboratory specializing in emergency response 
environmental analysis. Analytical capabilities were expanded correspondingly and the 
resulting organization now processes in excess of 1700 samples per month following accepted 
USEPA methodologies and guidelines. 

The laboratory's ability to provide efficient service and high-quality data to its clients 
is due to the dedication and commitment of staff and management. 

1.3 INTRODUCTION TO QUALITY ASSURANCE 

The importance of analytical data validity cannot be underestimated when making 
decisions concerning environmental issues. The principle mechanism by which a laboratory 
strives to ensure the useability of it's analytical data is the development and maintenance 
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of a Quality Assurance (QA) Program. The QA Program is a complete and comprehensive 
program which ultimately assures that the analytical data generated is accurate, 
reproducible, valid, and defensible. 

Any project or contract may specify additional or alternative QAjQC. When this 
occurs, the development of a Quality Assurance Project Plan (QAPP) is usually required. 
This document details the minimum quality assurance guidelines that ASC intends to use 
for all analytical results generated within the laboratory. 
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Sound analytical measurements are essential to provide the data necessary to ensure 
the effective completion of an environmental assessment or remedial action. The following 
Laboratory Quality Assurance Plan will be the guideline by which analysis, data reduction, 
and data interpretation will be performed for all projects. The plan outlines the minimum 
procedures that will be routinely used to assure the quality of the samples obtained, analysis 
performed, and data generated. 

ASC is committed to providing all of its clients with the highest quality service 
available in all its fields of operation. The following sections will confirm this commitment 
to provide precise, accurate, and complete environmental measurements by outlining the 
QAjQC procedures that will be enforced and employed on all projects. 
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3.0 ORGANIZATION AND RESPONSIBILITY 

The following figures detail the corporate structure, laboratory structure, and project 
organizational relationships between ASC and the CLIENT. 

3.1 CORPORATE ORGANIZATION 

Figure 3.1 outlines the corporate structure of OHM Corporation and its various 
divisions. 

3.2 LABORATORY ORGANIZATION 

Figure 3.2 outlines the structure of ASC. The laboratory is divided into three 
principle analytical departments: Inorganic, Organic, and Sample Preparation. The 
Inorganic Department is further subdivided into ion chromatography and trace metals, while 
the Organic Department is divided into gas chromatography, high performance liquid 
chromatography, and gas chromatography /mass spectrometry. The Sample Preparation 
Department consists of two sections: conventional analyses and sample preparation. 

3.3 CLIENT PROJECT ORGANIZATION 

Figure 3.3 outlines the organization between ASC and the CLIENT. 

3.4 RESPONSIBILITIES 

Specific responsibilities are summarized in the following sections. 

3.4.1 Laboratmy Manager 

The laboratory manager has overall responsibility for the technical data quality, cost 
control, laboratory personnel management, and adherence to project schedules. His overall 
management involves overseeing the quality assurance of the following items: 

o adherence to delivery schedules 
o deliverable reports 
o subcontractor work product (if required) 
o project/ contract cost control and accounting 
o performance of the personnel 
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The QA Officer is responsible for monitoring the quality of the laboratory work and 
taking appropriate actions to ensure that the standards are being met. The QA Officer 
reports directly to the Laboratory Director and the corporate QA Manager in reviewing 
the work of teams and individuals. The QA Officer is responsible for the following items: 

o preparing and overseeing preparation of the laboratory QAjQC plan; 

o establishing QC procedures, providing control samples, and setting warning and 
action limits for every test and/ or parameter in order to standardize laboratory 
operation for quality performance; 

o monitoring compliance with the laboratory's QAjQC plan by: 

- reviewing QC-related activities and documentation for completeness in 
accordance with the QA/QC plan; 

- identifying and referring any instances in which the QA/QC objectives are not 
being met to section heads or laboratory service managers for remedial and/ or 
corrective action; and 

- following up on the remedial and/or corrective action to ensure that QC 
objectives are once again being met. 

o serving as the laboratory point-of-contact for the exchange of QA/QC information 
with the authority to approve or disapprove, along with the Laboratory Director, 
the release of analytical data; 

o providing input for all on-site QA/QC inspections; 

o coordinating a corrective action plan in response to deficiencies identified during 
laboratory inspections; 

o project compliance screening for all data reports. 

3.4.3 Laboratozy Department Manager 

The Laboratory Department Managers are responsible for the fiscal, technical, and 
personnel management within their respective departments. The laboratory department 
managers report to the Laboratory Manager. The laboratory Department Managers are 
responsible for the following items: 
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o Direction and coordination of the various work groups within the department 
o Monitoring department-wide QA/QC objectives 
o Ensuring that the correct analytical methodology is used within their department 

3.4.4 Laboratory Section Supervisors 

The laboratory Section Supervisors ensure that the sample analyses are conducted 
within the required QC parameters and are responsible for instrument calibrations and 
maintenance procedures. They monitor the quality/ quantity of all reagents, solvents, and 
other materials used in the analysis. They are responsible for technical quality and 
adherence to delivery schedules. Together with the bench chemist and personnel assigned 
to do the task, they are responsible for the bench-level QC of the samples to be analyzed .. 



Analytical Services Corp. Quality Assurance Project Pian 

Date: November 1991 
Revision No. 1 

Page 10 of 77 

4.0 QUALITY ASSURANCE OBJECTIVES 

4.1 DEFINITION OF TERMS 

To avoid misinterpretations, the following subsections outline the definition of various 
terms used within this QA/QC manual. 

4.1.1 Quality Assurance 

A quality assurance program is an essential part of a sound analytical protocol used 
by individuals and/ or laboratories to detect and correct problems in the measurement 
process or to demonstrate attainment of a state of statistical control. The objective of a 
quality assurance program is to reduce the measurement errors to agreed-upon limits and 
to produce results of acceptable quality. Two concepts are involved in quality assurance: 
1) quality control, the mechanism established to control errors, and 2) quality assessment, 
the system used to verify that the analysis is operating within acceptable limits (Reference 
1) 

4.1.2 Quality Control 

A quality control program includes the following: 

o Development of and strict adherence to principles of good laboratory practice 

o Consistent use of standard operating procedures 

o Establishment of and strict adherence to carefully designed protocols for specific 
measurement programs 

o The consistent use of qualified personnel 

o Reliable and well maintained equipment 

o Appropriate calibrations and standards 

o The close supervision of all operations by management and senior personnel 

When properly conceived and executed, a quality control progra~ will result in a 
measurement system operating in a state of statistical control, which means errors have been 
reduced to acceptable levels and have been characterized statistically. (Reference 1) 
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Quality assessment involves employing various techniques to assess the quality of the 
measurement process and the results. The establishment of a system of "control charts" is 
a basic principle. Control charts are plots of multiple data points from the same or similar 
samples or processes versus time. An example of a typical laboratory control chart may be 
found in Figure 4.1. 

Control charts are used to determine if a system is in a state of statistical control. 
The charts should be used to visualize or monitor the relative variability of repetitive data. 
They can be used with reference materials, spiked samples, and the analysis of surrogates 
as a means of assessing the accuracy of the measurements. (Reference 1) 

4.1.3.1 Quality Assessment Procedure 

Procedures used to assess the effectiveness of the quality control system include: 

o Internal Performance Audits: conducted by the use of control samples, replicate 
measurements, and the use of reference materials in conjunction with control 
charts. 

o External Performance Audits: conducted by the use of inter-laboratory checks 
such as: 

- Participation in laboratory evaluation programs 
- Participation in round-robin method and performance evaluation studies 
- Participation in performance evaluation samples available from the EPA 
- Analysis of split samples and comparison of the results with other laboratories 

4.1.3.2 Quality Assessment Procedure Summary 

A simplified working document or chart which enables one to preview the basic 
quality control program and its effectiveness shall be maintained on a routine basis. The 
following parameters are to be tracked and charted: 

o Surrogate spike recoveries for all samples 
o Targeted analyte method spike recoveries on a per batch basis 
o Matrix spike duplicate sample results as a measure of precision 

4.1.4 Data Quality (Reference 2) 

Data quality is the totality of features and characteristics of data that bear on their 
ability to satisfy a given purpose. 
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Parameters of major importance are accuracy, precision, completeness, 
representativeness, and comparability. These are defined as follows: 

o Accuracy: degree of the difference between the measured or calculated values 
and the true values. 

o Precision: reproducability or degree of agreement among replicate measurements 
of the same quantity. 

o Completeness: expressed as the percentage of valid data obtained from a 
measurement system. 

o Representativeness: degree to which the data accurately represents a characteristic 
of a population, parameter variations at a sampling point, a process condition, or 
an environmental condition. 

o Comparability: the confidence with which one data set can be compared to 
another. 

4.2 QUALITY ASSURANCE OBJECTIVES 

The purpose of ASC's quality assurance program is to ensure that the laboratory 
provides high-quality and cost-effective services and products to its clients. Although specific 
quality assurance procedures may be designed to meet the needs of a specific project or 
individual program, the general objectives are: 

o Data should be accurate in terms of their agreement with a reference or true 
value; 

o Data should be precise in that there is agreement among the individual 
measurements made under similar conditions; 

o Data should be complete in terms of the amount of data available versus the 
amount of data evaluated; 

o Data should be comparable to prior relevant data for evaluation and testing 
purposes; 

o Data should be representative of the overall population or data base of parameter 
measurements; 

o Data should be reproducibly obtainable under similar conditions, whether 
generated by ASC or by another firm; 
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o There should be a continual improvement in overall laboratory performance. 

All of the above objectives are ensured by the QAjQC program which monitors all 
phases of data generation ranging from sample handling to the actual analysis and data 
reporting that involve measurements of both inorganic and organic constituents. These 
procedures will be followed by all personnel and will routinely be reviewed by both the 
Laboratory Director and the QA Officer. 

4.3 QUALITY ASSURANCE APPROACH RELATING TO MEASUREMENT OF 
DATA 

The laboratory scope and approach to producing data of known and sufficient quality 
are described in this section. Guidelines are provided for the assessment and reporting of 
data quality for any environmentally related measurements and for the incorporation of such 
assessments into major environmental data bases. 

Controlled sample receiving, logging, and tracking throughout the length of the 
project/contract are maintained to ensure sample integrity throughout the analysis scheme. 
Documentation of instrument performance and preventative maintenance is used to provide 
a permanent record for data validation. The ASC laboratory routinely checks the quality 
of analytical work through the analysis of quality control (QC) reference samples, duplicate 
samples or matrix spike duplicates, and spike samples. 

4.3.1 Accuracy 

The accuracy of the measurement data is evaluated by the comparison of the percent 
recovery of QC reference materials of known or established concentration independent of 
routine calibration. It is used as prepared or diluted with an inert matrix as a blind 
environmental sample. Statistically based control limits are established for each method of 
analysis and sample matrix. 

A spiked sample is analyzed routinely for each batch of 20 samples and is dependent 
upon the sample matrix, method of analysis, and concentration level. A more frequent 
analysis is performed on a method-specific basis. Recoveries are assessed to determine 
method efficiency and matrix interference effects. 

Analytical accuracy is expressed as the percent recovery of an analytejparameter 
which has been added to the environmental samples at a known concentration before 
preparation and analysis. The equation used to calculate percent recovery is as follows: 

Percent Recovery = [Spike Sample Result w Sample Result]lOO/Amount of Spike Added 
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Table 4.1 outlines the QA objectives for the measurement parameters currently 
performed at the laboratory. 

4.4 REFERENCES 

1. "Principles of Environmental Analysis," Analytical Chemistry, Volume 55, pp 2210 -
2218, December 1983. 

2. DER Guidelines for Preparing Quality Assurance Plans, DER- QA-001185, Florida 
Department of Environmental Regulation, January 1986. 



LABORATORY QA OBJECTIVES 

=================================================================================================================================== 
Precision Accuracy >: Conpleteness 

Parameter Method Matrix RPD Recovery % 
=================================================================================================================================== 
Aluninim EPA 200.7/202.1 Water +/· 20% 75·125 90+ 
Antimony EPA 200.7{204.2 Water +/· 20% 75·125 90+ 
Arsenic EPA 200. 7{206.2 Water +/· 20% 75-125 90+ 
Bariun EPA 200.7/208.2 Water +/· 20% 75-125 90+ 
Beryll iun EPA 200.7{210.1 Water +/· 20% 75-125 90+ 
Cacini~JD EPA 200.7/213.2 Water +/· 20% 75-125 90+ 
Calciun EPA 200.7/215.1 Uater +/· 20% 75-125 90+ 
Chromiun (Total) EPA 200.7/218.2 Water +/· 20% 75·125 90+ 
Cobalt EPA 200.7/219.1 Water +/· 20% 75·125 90+ 
Copper EPA 200.7/220.1 Water +!· 20% 75-125 90+ 
Iron EPA 200.7/236.1 Water +/· 20% 75·125 90+ 
Lead EPA 200.7/239.2 Water +/· 20% 75-125 90+ 
MagnesilMJI EPA 200.7/242.1 Water +/· 20% 75·125 90+ 
Manganese EPA 200.7/243.1 \.later +f· 20% 75-125 90+ 
Mercury EPA245.1 !.later +/· 20% 75-125 90+ 
Molybdenun EPA 200.7/246.2 Water +/· 20% 75-125 90+ 
Nickel EPA 200.7{249.1 Water +/· 20% 75-125 90+ 
Potassiun EPA 200.7/258.1 Water +/· 20% 75-125 90+ 
Seleniun EPA 200.7/270.2 \later +/· 20% 75-125 90+ 
Silver EPA 200.7{272.2 Water +J~ 20% 60-120 90+ 
Sodillll EPA 200.7/273.1 Water +/· 20% 75·125 90+ 
Thal i lift EPA 200.7/279.2 \.later +/· 20% 75-125 90+ 
Tin EPA 200.7/282.1 Water +{- 20% 75-125 90+ 
Titaniun EPA 200.7/283.1 Water +/· 20% 75-125 90+ 
Vanadilrn EPA 200.7/286.1 Water +/· 20% 75-125 90+ 
Zinc EPA 200.7/289.1 Water +/• 20% 75-125 90+ 
Chloride EPA 325.3 Water +f: 20% 75-125 90+ 
Chlorine Total Residual EPA 330.5 Water +/- 20% 75-125 90+ 
Cyanide, Amenable to Chlorination EPA 335.1 Water +1- 20% 75-125 90+ 
Cyanide, Total EPA 335.2 Water +/· 20% 75-125 90+ 
Fluoride EPA 340.2 Water +/· 20% 75-125 90+ 
Nitrogen Ammonia EPA 350.3 Water +/· 20% 75-125 90+ 
Nitrogen Nitrate EPA 352.1 Water +/- 20% 75·125 90+ 
Nitrogen Nitrite EPA 354.1 Water +/- 20% 75·125 90+ 
Oxygen, Dissolved EPA 360.1 Water +/· 20% N/A 90+ 
Sulfate EPA 375.1 Water +/- 20% 75-125 90+ 
Oil & Grease, Total Recoverable EPA 413.1 Water +/· 20% 75-125 90+ 
Phenolics, Total Recoverable EPA 420.1 \later +/- 20% 75-125 90+ 
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LABOilATORY QA OBJECTIVES 

=================================================================================================================================== 
Precision Accuracy X C~leteness 

Parameter Method Matrix RPO Recovery % 
=================================================================================================================================== 
Residue 

~ Filterable EPA 160.1 Water N/A N/A 90+ 
Nonfilterable EPA 160.2 Water N/A N/A 90+ 
Total EPA 160.3 Water N/A N/A 90+ t"" 

pH, Electrometric EPA 150.1 Water N/A N/A 90+ l:"l 

Bromodichloromethane EPA 601 Water +/· 20% 75·125 90+ "" 
Bromoform EPA 601 Water +/· 20% 75-125 90+ 

;:... 

Bromomethane EPA 601 Water +/• 20% 75·125 90+ 

5 Carbon Tetrachloride EPA 601 Water +/· 20% 75·125 90+ 
Ctll l orobenzene EPA 601 Water .,. 20% 75·125 90+ 
Chloroethane EPA 601 \later +/· 20% 75·125 90+ 0 
2·Chloroethylvinyl ether EPA 601 Water +/· 20% 75·125 90+ 

~ Chloroform EPA 601 Water +/· 20% 75·125 90+ 
Chloromethane EPA 601 Water +/· 20% 75·125 90+ 0 
Dibromochloromethane EPA 601 Water +/· 20% 75·125 90+ 

el 1,2-Dichlorobenzene EPA 601 Water +/· 20% 75·125 90+ 
1,3-Dichlorobenzene EPA 601 Water +/· 20% 75·125 90+ 

,0 
1,4-Dichlorobenzene EPA 601 Water +/· 20% 75·125 90+ 
Dichlorodifluoromethane EPA 601 Water +/· 20% 75·125 90+ "" 1, 1-Dichloroethane EPA 601 Water +/· 20% 75·125 90+ 0 
1,2-Dichloroethane EPA 601 Water +/· 20% 75·125 90+ c= 

'-< 
1,1-Dichloroethene EPA 601 Water +/· 20% 75·125 90+ l:"l 
trans-1,2-Dichloroethene EPA 601 Water +/· 20% 75·125 90+ (j 

1,2-Dichloropropane EPA 601 Water +/- 20% 75·125 90+ ..., 
Cis-1,3-Dichloropropene EPA 601 Water +/· 20% 75-125 90+ ~ trans-1,3-Dichloropropene EPA 601 Water +/· 20% 75·125 90+ 
Methylene Chloride EPA 601 Water +/· 20% 75-125 90+ Vl 

1, 1,2,2-Tetrachloroethane EPA 601 Water +/· 20% 75·125 90+ ~ 

(j 
Tetrachloroethene EPA 601 Water +/· 20% 75·125 90+ 0 
1, 1, 1-Trichloroethane EPA 601 \.later +/· 20% 75-125 90+ ::s -1,1,2-Trichloroethane EPA 601 Water +/· 20% 75·125 90+ ~· ::s 
Trichoroethene EPA 601 \.later +/· 20% 75·125 90+ = 
Trichlorofluoromethane EPA 601 \.later +/· 20% 75·125 90+ '" ~ 
Vinyl Chloride EPA 601 \.later +/· 20% 60·120 90+ '-' 

Benzene EPA 602 \.later +/· 20% 75·125 90+ 
Chlorobenzene EPA 602 \.later +/· 20% 75·125 90+ 
Ethyl benzene EPA 602 \.later +/· 20% 75·125 90+ 
Toluene EPA 602 Water .,. 20% 75·125 90+ 
Xylenes EPA 602 Water +/· 20% 75·125 90+ 
4-Chloro-3-methylphenol EPA 8270 Water .,. 20% 75·125 90+ 
3-Chlorophenol EPA 8270 Water +/· 20% 60·125 90+ 
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I.ABIJRATOIIY QA IIIJECTIVES 

=================================================================================================================================== 
Precision Accuracy X C~leteness 

Parameter Method Matrix RPO Recovery % 
================================================================·================================================================== 
2,4~oichlorophenol EPA 8270 Water +/- 20% 60-125 90+ 

~ 2-Hethyl-4-6-dinitrophenol EPA 8270 Water +/- 20% 70-125 90+ 
2-Nitrophenol EPA 8270 Water +/- 20% 50-125 90+ 

t"' 4-Nitrophenol EPA 8270 Water +/- 20% 40-125 90+ trl 
Pentachlorophenol EPA 8270 Water +/- 20% 60-125 90+ 

~ Phenol EPA 8270 Water +/- 20% 40-125 90+ ...... 
2,4,6-Trichlorophenol EPA 8270 Water +/- 20% 60-125 90+ 
Aldrin EPA 8270 Water +/- 20% 75-125 90+ 

5 a-BHC EPA 608 Water +/- 20% 75-125 90+ 
b-BHC EPA 608 Water +/- 20% 75-125 90+ 
g-BHC EPA 608 Water +/- 20% 75-125 90+ 0 
y-BHC (Lindane) EPA 608 Water +/- 20% 75-125 90+ 

~ Chlordaneane EPA 608 Water +/- 20% 75-125 90+ 
4,4•-ooo EPA 608 \later +/- 20% 75-125 90+ 0 
4,4 1 -ODE EPA 608 Yater +/- 20% 75-125 90+ 

~ 4,4 1 -DDT EPA 608 \later +/- 20% 75-125 90+ 
Dieldrin EPA 608 Water +/- 20% 75-125 90+ 0 Endosul fan I EPA 608 Water +/- 20% 75-125 90+ 

~ 
Endosut fan II EPA 608 l.later +/- 20% 75-125 90+ 
Endosulfan Sulfate EPA 608 Water +1- 20% 75-125 90+ 0 
Endrin EPA 608 Water +/- 20% 75-125 90+ = ..... 
Endrin Aldehyde EPA 608 !.later +/- 20% 75-125 90+ trl 
Heptachlor EPA 608 Water +/- 20% 75-125 90+ (") 
Heptachlor epoxide EPA 608 Water +/- 20% 75-125 90+ >-3 
Methoxychlor EPA 608 \later +/- 20% 75-125 90+ ~ Toxaphene EPA 608 \later +/- 20% 75-125 90+ 
PCB-1221 EPA 608 \later +/- 20% 75-125 90+ Cll 

PCB-1232 EPA 608 \.later +/- 20% 75-125 90+ ~ 

(") 
PCB-1242 EPA 608 \later +/- 20% 75-125 90+ 0 
PCB-1248 EPA 608 \.later +/- 20% 75-125 90+ = -PCB-1254 EPA 608 \.later +/- 20% 75-125 90+ ~-= PCB-1260 EPA 608 Water +/- 20% 75-125 90+ = 2,4-Dinitrotoluene EPA 8270 Yater +/- 20% 60-120 90+ "' p.. 
2,6-Dinitrotoluene EPA 8270 \later +/- 20% 60-120 90+ ~ 

lsophorone EPA 8270 l.later +/- 20% 60-120 90+ 
Nitrobenzene EPA 8270 Water +/- 20% 60-120 90+ 
Acenaphthene EPA 8270 Water +/- 20% 75-125 90+ 
Acenaphthylene EPA 8270 Yater +/- 20% 75-125 90+ 
Anthracene EPA 8270 \Jater +/- 20% 75-125 90+ 
Bento(a)anthracene EPA 8270 \later +/- 20% 75-125 90+ 
Benzo(a)pyrene EPA 8270 Water +/- 20% 75-125 90+ 
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LMOIIATORY CIA OBJECTIVES 

=================================================================================================================================== 
Precision Accuracy X COJI1)leteness 

Parameter Method Matrix RPD Recovery " =================================================================================================================================== 
Benzo(b)fluorathene EPA 8270 Water +/- 20% 75-125 90+ ~ Benzo(ghi)perylene EPA 8270 Water +/- 20X 75-125 90+ 

Benzo(k)fluoranthe~e EPA 8270 Yater +/- 20% 75-125 90+ t"" 
Chrysene EPA 8270 Water +/- 20% 75-125 90+ trl 
Dibenzo(ab)anthracene EPA 8270 Water +/- 20% 75-125 90+ "" F luoranthene EPA 8270 Water +/- 20% 75-125 90+ ;.... 
Fluorene EPA 8270 Water +/- 20% 75-125 90+ 
Jndeno(1,2.3-c,d)pyrene EPA 8270 Yater +/- 20% 75-125 90+ 

~ Naphthalene EPA 8270 Water +/- 20% 75-125 90+ 
Acrolein EPA 8270 Water +/- 20% 75-125 90+ 
Acrlonitri le EPA 8270 Water +/- 20% 75-125 90+ 0 
Benzene EPA 8270 Water +/- 20% 75-125 90+ ~ Bromomethane EPA 8270 Water +/- 20% 75-125 90+ 
Bromodichloromethane EPA 8270 Water +/- 20% 75-125 90+ 0 
Bromoform EPA 8270 Water +/- 20% 75-125 90+ ~ Carbon Tetrachloride EPA 8270 Water +/- 20% 75-125 90+ 
Ch lorobenzene EPA 8270 Water +/- 20% 75-125 90+ 0 
Ch l oroethane EPA 8270 Water +/- 20% 75-125 90+ .... 
z~chloroethylvinyl ether EPA 8270 Water +/- 20% 75-125 90+ 0 
Chloroform EPA 8270 Water +/- 20% 75-125 90+ = Ch t oromethane EPA 8240 Water +/- 20% 75-125 90+ .... 
Dibromochloromethane EPA 8240 Water +J- 20% 75-125 90+ trl 
1,2-0ichlorobenzene EPA 8240 Water +/- 20% 75-125 90+ 

(") .... 
1,3-Dichlorobenzene EPA 8240 Water +/- 20% 75-125 90+ 

~ 1, 1-Dichloroethane EPA 8240 Water +{- 20% 75-125 90+ 
1,2-Dichloroethane EPA 8240 Water +/- 20% 75-125 90+ tl) 

1, 1-Dichloroethene EPA 8240 Water +/- 20% 75-125 90+ ~ 

trans-1,2-Dichloroethene EPA 8240 Water +/- 20% 75-125 90+ (") 

1,2-Dichloropropane EPA 8240 \.later +/- 20% 75-125 90+ 0 

= cis-1,2-Dichloropropene EPA 8240 Water +/- 20% 75-125 90+ -~-trans-1,3-Dichloropropene EPA 8240 Water +/- 20% 75-125 90+ = Ethylbenzene EPA 8240 Water +/- 20% 75,125 90+ = "' Methylene Chloride EPA 8240 Water +/- 20% 75-125 90+ "" '-' 
1,1,2,2-Tetrachloroethane EPA 8240 Water +/- 20% 75-125 90+ 
Tetrachloroethene EPA 8240 Water +/- 20% 75-125 90+ 

1, 1, 1-Trichloroethane EPA 8240 Water +/- 20% 75-125 90+ 
1,1,2-Trichloroethane EPA 8240 Water +/- 20% 75-125 90+ 
Trichloroethene EPA 8240 Water +t- 20% 75-125 90+ 

Trichlorofluoromethane EPA 8240 Water +/- 20% 75-125 90+ 

Toluene EPA 8240 Water +/- 20% 75-125 90+ 

Vinyl Chloride EPA 8240 Water +/- 20% 75-125 90+ 
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lABORATORY QA OBJECTIVES 

=================================================================================================================================== 
Precision Accuracy X C~leteness 

Parameter Method Matrix RPD Recovery X 
=================================================================================================================================== 
Total Xylenes EPA 8240 Water +/- 20% 75-125 90+ 

~ Acetone EPA 8240 Water +/- 20% 75-125 90+ 
2·Butanone (MEK) EPA 8240 Water +/- 20% 75-125 90+ 

t"" 
Carbon Disulfide EPA 8240 Water +/- 20% 75-125 90+ t'l 
Ethyl ether EPA 8240 Water +/- 20% 75-125 90+ .... 
Ethylene Dibromide EPA 8240 \later +/- 20% 75-125 90+ ;..... 
2-Hexanone EPA 8240 \later +/- 20% 75-125 90+ 
4-Methyl-2-Pentanone (MIBK) EPA 8240 Water +/- 20% 75-125 90+ 

E Styrene EPA 8240 Water +/- 20% 75-125 90+ 
Tetrahydrofuran EPA 8240 Water +/- 20% 75-125 90+ 
1, 1,2-Trichloro-1,2,2-trifluoroethane 0 

(freon 113) EPA 8240 Water +/- 20% 75-125 90+ 

~ Vinyl Acetate EPA 8240 Water +/- 20% 75-125 90+ 
Acenaphthene EPA 8270 Water +/- 20% 75-125 90+ 0 
Acenaphthylene EPA 8270 Water +/- 20% 75-125 90+ 

~ Anthracene EPA 8270 Water +/- 20% 75-125 90+ 
Benzidine EPA 8270 Water +/- 20% 75-125 90+ 0 Benzo(a)anthracene EPA 8270 Water +/- 20% 75-125 90+ > Benzo(b)fluoranthene EPA 8270 Water +/- 20% 75-125 90+ 

0 Benzo(k)fluoranthene EPA 8270 Water +/- 20% 75-125 90+ 
Benzo(a)pyrene EPA 8270 Water +/- 20% 75-125 90+ t= ...... 
Benzo(g,h,i)perylene EPA 8270 Water +/- 20% 75-125 90+ t'l 
Bis(2-chtoroethyl)ether EPA 8270 Water +/- 20% 75-125 90+ (":) 

Bis(2-chloroethoxy)methane EPA 8270 Water +f- 20% 75-125 90+ >-3 
Bis(2-ethylhexyl)phthalate EPA 8270 Water +/- 20% 75-125 90+ ~ Bis(2-chloroisoropyl)ether EPA 8270 Water •t- 20% 75-125 90+ 
4-Bromophenyl phenyl ether EPA 8270 Water +f- 20% 75·125 90+ [Jl 

Butyl benzyl phthalate EPA 8270 Water +/- 20% 75-125 90+ ~ 

(":) 
2-Chloronaphthalene EPA 8270 Water +f- 20% 75-125 90+ 0 
4-Chlorophenyl phenyl ehter EPA 8270 Water +f- 20% 75-125 90+ ;:1 -Chrysene EPA 8270 Water +f- 20% 75-125 90+ ~· ;:1 
1,4-Dichlorobenzene EPA 8270 Water +f- 20% 75-125 90+ !:= 
Dibenzo(i,h>anthracene EPA 8270 Water +f- 20% 75-125 90+ "' p. 
Di-n-butylphthalate EPA 8270 Water +f- 20% 75-125 90+ ~ 

1,3-Dichlorobenzene EPA 8270 Water +f- 20% 75-125 90+ 
1,4-Dichlorobenzene EPA 8270 \.later +f- 20% 75-125 90+ 
1,2-0ichlorobenzene EPA 8270 \.later +f- 20% 75-125 90+ 
3,3-Dichlorobenzidine EPA 8270 \.later +f- 20% 75-125 90+ 
Diethylphthalate EPA 8270 Water +f- 20% 75-125 90+ 
Oimethylphthalate EPA 8270 Water +f- 20% 75-125 90+ 
2,4-Dinitrotoluene EPA 8270 \.later +f- 20% 75-125 90+ 
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LAIIORATORY CIA OBJECTIVES •-s. 
=================================================================================================================================== 

c;· 
Precision Accuracy X Cotrpleteness !!!.. 

Parameter Method Matrix RPD Recovery X C/) 
=================================================================================================================================== CD .... 
2.6-Dinitrotoluene EPA 8270 Water +/• 20% 75·125 90+ ~ 

< 
Dioctylphthalate EPA 8270 Water +/· 20% 75·125 90+ c;· 

CD 1,2-Diphenyl hydrazine EPA 8270 Water +/- 20% 75-125 90+ t"" (/) 
F l uoranthene EPA 8270 Water +/- 20% 75-125 90+ t"'l 
Fluorene EPA 8270 Water +/- 20% 75-125 90+ f'" (') 
Hexachlorobenzene EPA 8270 water +/- 20% 75-125 90+ .... 0 
Hexachlorobutadiene EPA 8270 Water +/- 20% 75-125 90+ • .... 
Hexachloroethane EPA 8270 Water +/- 20% 75-125 90+ 

~ 
"0 

Hexachlorocyclopentadiene EPA 8270 Water +/- 20% 75-125 90+ 0 
lndeno-(1,2,3-c,d)pyrene EPA 8270 Water +/- 20% 75-125 90+ c 

0 $-Jsophorone EPA 8270 Water +/- 20% 75-125 90+ 

~ Naphthalene EPA 8270 Water +/- 20% 75-125 90+ 
~ Nitrobenzene EPA 8270 Water +/- 20% 75-125 90+ c 

N-Nitrosodi-n-propylamine EPA 8270 Water +/- 20% 75-125 90+ 0 ~ 
0 

N-Nitrosodiphenylamine EPA 8270 Water +/- 20% 75-125 90+ ~ 
n • Phenanthrene EPA 8270 Water +f· 20% 75-125 90+ ., 

Pyrene EPA 8270 Water +/- 20% 75-125 90+ rO .9. • 1,2,4-Trichlorobenzene EPA 8270 Water +/- 20% 75-125 90+ > u 
4-Chloro-3-Methylphenol EPA 8270 Water +f· 20% 75·125 90+ 0 ::!! 

~ 

2-Chlorophenol EPA 8270 Water +/- 20% 75-125 90+ o:l 0 

2,4-Dichlorophenol EPA 8270 Water +/- 20% 75-125 90+ """ 2,4-Dimethylphenol EPA 8270 Water +/- 20% 75-125 90+ t"'l 
('1 

2,4-Dinitrophenol EPA 8270 Water +/- 20% 75-125 90+ >-l 
2-Methyl-4,6-Dinitrophenol EPA 8270 Water +/- 20% 75-125 90+ 

~ 2-Nitrophenol EPA 8270 \.later +/- 20% 75-125 90+ 
4-Nitrophenol EPA 8270 Water +/- 20% 75-125 90+ rJl 
Pentachlorophenol EPA 8270 Water +/- 20% 75·125 90+ ...._ 
Phenol EPA 8270 Water +/- 20% 75-125 90+ ('1 
2,4,6-Trichlorophenol EPA 8270 Water +/- 20% 75-125 90+ 0 

= Aniline EPA 8270 Water +/- 20% 75-125 90+ -~-Benzyl Alcohol EPA 8270 Water +/- 20% 75-125 90+ = 4-Chloroaniline EPA 8270 \.later +/- 20% 75-125 90+ = II> 
Dibenzofuran EPA 8270 Water +/- 2DX 75-125 90+ ~ 

~ 

2-Methylnaphthalene EPA 8270 Yater .,. 20% 75-125 90+ 
2-Methylphenol EPA 8270 Water +/- 20% 75-125 90+ 
4-Methylphenol EPA 8270 Water +/- 20% 75-125 90+ tl • 2-Nitroani line EPA 8270 Water +/- 20% 75-125 90+ ff 
3-Nitroani line EPA 8270 Water +/- 20% 75-125 90+ :<'z 
4-Nitroani line EPA 8270 Water +/- 20% 75-125 90+ '"tlnQ 

~ ~. n 
2,4.5-Trichlorophenol EPA 8270 Water +/- 20% 75-125 90+ n ~. 3: 

(.,} 0 <:7 
Bis(2-chloroethyl)ether EPA 611 Water +/- 20% 75-125 90+ I-.) ::;I 0 

z" 0 -- p :8 
::l--
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LABORATORY QA IIIJECTJVES 

·~ =================================================================================================================================== 0 

Precision Accuracy X CClf11lleteness !!!. 
Parameter Method Matrix RPD Recovery % C/) =================================================================================================================================== (!) ... 

Bis<2-chloroethoxy)methane EPA 611 Water +/- 20% 75-125 90+ ~ 
< 

Bis<2-chloroisopropyl)ether EPA 611 Water +/- 20% 75-125 90+ (')" 

4-Bromophenyl phenyl ether EPA 611 Water +/- 20% 75-125 90+ t"" 
(!) 

4-Chlorophenyl phenyl ether EPA 611 Water +/- 20% 75-125 90+ t1'l Ill 

2-Chloronaphthalene EPA 612 Water +/- 20% 75-125 90+ !-- (') 
1,2-Dichlorobenzene EPA 612 Water +1- 20% 75-125 90+ ..... 0 
1,3-Dichlorobentene EPA 612 Water +/- 20% 75-125 90+ • ... 
1,4-Dichlorobenzene EPA 612 Water +/- 20% 75-125 90+ 5 

-o 
Hexachlorobenzene EPA 612 Water +/- 20% 75-125 90+ 0 
Hexachlorobutadiene EPA 612 Water +/- 20% 75-125 90+ c 

0 • 
Hexachlorocyclopentadiene EPA 612 Water +/- 20% 75-125 90+ ~ 
Hexachloroethane EPA 612 Water +/- 20% 75-125 90+ ~ ~ 1,2,4·Trichlorobenzene EPA 612 Yater +/- 20% 75-125 90+ c 
2,4-D EPA 8150 Water +/- 20% 60-120 90+ 0 ~ 

2,4-08 EPA 8150 Water +/- 20% 60-120 90+ ~ " n 
n 

2,4,5-T EPA 8150 Water +/- 20% 60-120 90+ "' 2,4,5-TP (Silvex) EPA 8150 Yater +/- 20% 60-120 90+ tO .Q 
n 

Dalapon EPA 8150 Water +/- 20% 60-120 90+ ;1>- u 
Dicanba EPA 8150 Water +/- 20% 60-120 90+ 0 "' Dichloroprop EPA 8150 Water +/- 20% 60-120 90+ " t:= " Dinoseb EPA 8150 Water +/- 20% 60-120 90+ ..... 
MCPA EPA 8150 Yater +/- 20% 60"120 90+ t1'l 
MCPP EPA 8150 Water +/- 20% 60-120 90+ ("') ...., 
Antimony EPA 6010/7041 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 

~ Arsenic EPA 6010/7061 Soil/Waste Solid/liquid +/- 20% 75-125 90+ 
Bariun EPA 6010/7081 Soil/Waste Solid/liquid +/- 20% 75-125 90+ Vl 
Beryll ito EPA 6010/7091 Soil/Waste Solid/liquid +/- 20% 75-125 90+ 

~ 

Cadnii.Mil EPA 6010/7031 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ("') 

Chromii.Mil, Total EPA 6010/7191 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 = Cobalt EPA 219.1/6010 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ -~-Copper EPA 6010/7211 Soi l/l.laste Solid/liquid +{- 20% 75-125 90+ = lead EPA 6010/7421 Soil/Waste Solid/liquid +/- 20% 75-125 90+ = "' Mercury EPA 7471 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ""' ~ Molybdemn EPA 246-2/6010 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
Nickel EPA 6010/7521 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
Selenillfl EPA 6010/7741 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ tl • 
Silver EPA 6010/7761 Soil/Waste Solid/Liquid +J- 20% 60-120 90+ f€ 
Thall iun EPA 6010/7841 Soil/Waste Solid/Liquid +!- 20% 75-125 90+ ~/, 
VanadilJ11 EPA 6010/7911 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ;;? 0 Q 
Zinc EPA 6010/7951 Soil/Waste Solid/liquid +/- 20% 75-125 90+ 

oq ;$. 0 
0 ~- 3 

Bromodichloromethane EPA 8010 Soil/Waste Solid/liquid +/- 20% 75-125 90+ w 0 tr w" n 
o:.-::. 
-o :ii :j:...-



LABORATORY QA OBJECTIVES 

=================================================================================================================================== 
Precision Accuracy X Conpleteness 

Parameter Method Matrix RPD Recovery X 
=================================================================================================================================== 
Bromoform EPA 8010 Soil/~aste Solid/liquid +f• 20% 75·125 90+ 

~ Bromomethane EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ 
Carbon Tetrachloride EPA 8010 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ 
Chlorobenzene EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ t"" 
Chloroethane EPA 8010 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ trl 

2PChloroethylvinyl ether EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ ~ 
Chloroform EPA 8010 Soil/Waste Solid/liquid +/· 20% 75·125 90+ 

.... 
• Chloroethane EPA 8010 Soil/~aste Solid/liquid +/• 20% 75·125 90+ 

5 Dibromochloromethane EPA 8010 Soil/Waste Solid/liquid +/· 20% 75·125 90+ 
1,2-Dichlorobenzene EPA 8010 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ 
1,3-Dichlorobenzene EPA 8010 Soil/Uaste Solid/Liquid +f• 20% 75·125 90+ 0 
1,4-Dichlorobenzene EPA 8010 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ 

~ Dichlorodifluoromethane EPA 8010 Soil/Waste Solid/liquid +/· 20% 75·125 90+ 
1,1-0ichloroethane EPA 8010 Soil/Waste Solid/Liquid +/- 20% 75·125 90+ 0 1,2-0ichloroethane EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ 

~ 1,1-Dichloroethene EPA 8010 Soil/Waste Solid/liquid +f• 20% 75·125 90+ 
trans-1,2-Dichloroethane EPA 8010 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ 

tO 1,2-Dichloropropane EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ 
cis-1,3-Dichloropropene EPA 8010 Soil/Waste Solid/liquid +/· 20% 75·125 90+ il>-
trans-1,3-Dichloropropene EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ 0 
Methylene Chloride EPA 8010 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ t= .... 
1,1,2,2-Tetrachloroethane EPA 8010 Soil/~aste Solid/Liquid +/· 20% 75·125 90+ trl 
Tetrachloroethene EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ ("') 
1,1,1-Trichloroethane EPA 8010 Soil/Waste Solid/Liquid +f· 20% 75-125 90+ >-3 
1,1,2-Trichloroethane EPA 8010 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ ~ Trichloroethene EPA 8010 Soil/Waste Solid/Liquid +j- 20% 75·125 90+ 
Trichlorofluoromethane EPA 8010 Soil/~aste Solid/Liquid +f- 20% 75·125 90+ {/) 

Vinyl Chloride EPA 8010 Soi l/Uaste Solid/Liquid +/· 20% 75·125 90+ ~ 

("') 
Benzene EPA 8020 Soil/Uaste Solid/Liquid +f· 20% 75·125 90+ 0 
Chlorobenzene EPA 8020 Soil/Uaste Solid/Liquid +/· 20% 75·125 90+ = -Ethyl benzene EPA 8020 Soil/Waste Solid/liquid +/· 20% 75·125 90+ -· = Toluene EPA 8020 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ r= 
Xylene EPA 8020 Soil/Waste Solid/liquid +f· 20% 75·125 90+ "' p.. 
Carbon disulfide EPA 8020 Soil/Waste Solid/Liquid +/· 20% 75-125 90+ '-' 

Diethyl ether EPA 8020 Soil/Uaste Solid/liquid +/· 20% 75·125 90+ 
Methyl ethyl ketone EPA 8020 Soil/Waste Solid/Liquid +f· 20% 75·125 90+ 
Methyl isobutyl ketone EPA 8020 Soi l/Uaste Solid/Liquid +/· 20% 75-125 90+ 
Acrolein EPA 8240/8270 Soil/Uaste Solid/Liquid +/· 20% 75·125 90+ 
Acrylonitrile EPA 8240/8270 Soi l/Uaste Solid/Liquid +/· 20% 75·125 90+ 
Benzene EPA 8240/8270 Soil/Uaste Solid/Liquid +/- 20% 75·125 90+ 
Bromomethane EPA 8240/8270 Soil/Waste Solid/Liquid +/· 20% 75·125 90+ 

0 • ff 
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LABIJI!ATDIIY QA OIIJECTJ\IES 
Ill ·-'S. 

=================================================================================================================================== 

I~ Precision Accuracy X COOfJleteness 
Parameter Method Matrix RPO Recovery X 

=================================================================================================================================== 
CD ... 

Bromodichloromethane EPA 8240/8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ 

~ < 
Bromoform EPA 8240/8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ c;· 
Carbon Tetrachloride EPA 8240/8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ 

t"" 
CD 

Chlorobenzene EPA 8240 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ trl 
Ill 

Chloroethane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
~ 0 2·Chloroethylvinyl ether EPA 8240 Soil/Waste Solid/Liquid +f- 20% 75-125 90+ ..... 0 

Chloroform EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ • ... 
Chloromethane EPA 8240 Soil/Waste Solid/Liquid +f- 20% 75-125 90+ 

5 
"0 

Dibromochloromethane EPA 8240 Soil/Waste Solid/Liquid +f- 20% 75-125 90+ 
1,2-Dichlorobenzene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 

" 1,3-Dichlorobenzene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 a 
1,1-Dichloroethane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 

~ 
~· 

1,2-Dichloroethane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ~ 
1,1-Dichloroethene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ " 0 ~ 
trans~1,2-Dichloroethene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 

~ 
p 
n 

1,2-Dichloropropane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ n .., 
cis-1,2-Dichloropropene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 .2. 
trans-1,3-Dichloropropene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ n > il 
Ethylbenzene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 

0 ~ Methylene Chloride EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ c= p 

1,1,2,2-Tetrachloroethane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ .... 
Tetrachloroethene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ trl 
1,1,1-Trichloroethane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ("') 

1,1,2-Trichloroethane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ .-3 
T rich l oroethene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ~ Trichlorofluoromethane EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
Toluene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ (/l 

Vinyl Chloride EPA 8240 Soil/Waste Solid/Liquid +f- 20% 75-125 90+ ~ 

("') 
Total Xylenes EPA 8240 Soil/Waste Solid/Liquid +f- 20% 75-125 90+ 0 
Acetone EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ;:; .... 
2-Butanone (MEl() EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ -· ;:; 
Carbon Disulfide EPA 8240 Soil/Waste Solid/Liquid +f- 20% 75-125 90+ = Ethyl ether EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ... 

g. 
Ethylene Dibromide EPA 8240 Soil/Waste Solid/Liquid +!- 20% 75-125 90+ ~ 

2-Hexanone EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
4-Hethyl-2-Pentanone (HIBK) EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 
Styrene EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ~ 
Tetrahydrofuran EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ .. 

.,z 
1,1,2-Trichloro-1,2,2-trifluoroethane '"t:l (; Q 

(Freon 113) EPA 8240 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ~ :S. 0 
0 !!!. 3 

Vinyl Acetate EPA 8240 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ ~ g g-
oz:: 
.... 9 ~ 
::J- ~ 



~TORY QA OBJECTIVES 

=================================================================================================================================== 
Precision Accuracy X Conpleteness 

Parameter Method Matrix RPD Recovery X 
=================================================================================================================================== 
Acenaphthene EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ 

~ Acenaphthylene EPA 8270 Soil/~aste Solid/Liquid +1- 20X 75-125 90+ 
Anthracene EPA 8270 Soil/~aste Solid/Liquid +/- 20X 75-125 90+ 

t"" 
Benzidine EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ trl 
Benzo(a)anthracene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ 

~ Benzo(b)fluoranthene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ .... 
Benzo(k)fluoranthene EPA 8270 Soft/Waste Solid/Liquid +/- 20% 75-125 90+ 
Benzo(a)pyrene EPA 8270 Soil/~aste Solid/Liquid +/- 20X 75-125 90+ 

5 Benzo{g,h,i)perylene EPA 8270 Soil/~aste Solid/liquid +/- 20% 75-125 90+ 
Bis(2-chloroethyl>ether EPA 8270 Soil/Uaste Solid/Liquid +/- 20% 75-125 90+ 
Bis(2-chloroethoxy)methane EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 
Bis(2-ethylhexyl)phthalate EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ ~ Bis(2-chloroisopropyl)ether EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ 
4-Bromophenyl phenyl ether EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ 0 
Butyl benzyl phthalate EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 

~ 2-Chloronaphthalene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ 
4-Chlorophenyl phenyl ether EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ ,0 
Chrysene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ > 1,4-Dichlorobenzene EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ 

0 Oibenzo(a,h)anthracene EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ 
t:J:I Di-n-butylphthalate EPA 8270 Soil/Waste solid/Liquid +/- 20% 75-125 90+ .... 

1,3-Dichlorobenzene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ trl 
1,4-Dichlorobenzene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ n 
1,2-Dichlorobenzene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ 1-3 
3,3-Dichlorobenzidine EPA 8270 Soil/Waste Solid/LiqUid +/- 20X 75-125 90+ ~ Diethylphthalate EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
Dimethylphthalate EPA 8270 Soil/Waste Solid/liquid +/- 20% 75-125 90+ Cll 

2,4-Dinitrotoluene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ~ n 
2,6-Dinitrotoluene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 
Dioctylphthalate EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ ~ -1,2-Diphenyl hydrazine EPA 8270 Soil/Waste Solid/liquid +/- 20% 75-125 90+ -· ~ 
Fluoranthene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ = Fluorene EPA 8270 Soil/~aste Solid/Liquid +/- 20X 75-125 90+ ... 

p. 
Hexachlorobenzene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ ~ 

Hexachlorobutadiene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
Hexachloroethane EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
Hexachlorocyclopentadiene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
Jndeno-(1,2,3·c,d)pyrene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 
lsophorone EPA 8270 Soil/~aste Solid/Liquid +/- 20X 75-125 90+ 
Naphthalene EPA 8270 Soil/Waste Solid/Liquid +/- 20X 75-125 90+ 
Mitrobenzene EPA 8270 Soil/~aste Solid/liquid +/- 20% 75-125 90+ 
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LABORATORY QA IIIJECTIVES •-s. 
=================================================================================================================================== cr 

Precision Accuracy X CQq)leteness Ill 

Parameter Method Matrix RPO Recovery " en =================================================================================================================================== CD ... 
N-Nitrosodi-n-propylamine EPA 8270 Soil/Waste Solid/Liquid +f- 20% 75-12S 90+ ~ ~-
N-Nitrosodiphenylamine EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 0 
Phenanthrene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ t"" CD 
Pyrene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ t"l Ill 

1,2,4-Trichlorobenzene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 
""" 0 

4-Chloro-3-Methylphenol EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ ;... 0 
2-Chlorophenol EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ • ... 
2,4-Dichlorophenol EPA 8270 Soil/~aste Solid/liquid +/- 20% 75·12S 90+ 5 

"C 

2,4-Dimethylphenol EPA 8270 Soil/~aste Solid/liquid +/- 20% 75-12S 90+ 0 
2,4-Dinitrophenol EPA 8270 Soil/~aste Solid/liquid +/- 20% 75-12S 90+ c 

0 "-2-Methyl-4,6-Dinitrophenol EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-12S 90+ q 
2-Nitrophenol EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-12S 90+ ~ ~ 4-Nitrophenol EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ c 
Pentachlorophenol EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 0 ~ 
Phenol EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ ~ 

p 
n • 2,4,6-Trichlorophenol EPA 8040/8270 Soi l/~aste Solid/Liquid +/- 20% 75-125 90+ ..., 

Aniline EPA 8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ 10 s. • Benzyl Alcohol EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ > !l 
4-Chloroani line EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 0 iJ! Dibenzofuran EPA 8270 Soil/Waste Solid/Liquid +/- 20% 7S-12S 90+ t:= p 

2-Methylnaphthalene EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ .... 
2-Methylphenol EPA 8040/8270 Soil/Waste Solid/Liquid +!- 20% 75-125 90+ t"l 
4-Methylphenol EPA 8040/8270 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ ("') 

'"'! 
2-Nitroani line EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 

~ 3-Nitroaniline EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 
4-Nitroaniline EPA 8270 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ rn 
Aldrin EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-125 90+ 

~ 

a·BHC EPA 8080 Soi 1/~aste Solid/Liquid +/- 20% 75-125 90+ ("') 
b-BHC EPA 8080 Soil/~aste Solid/Liquid +/- 20% 7S-125 90+ 0 

= g-BHC EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ -y-BHC (lindane) EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ s· 
Chlordane. EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ = "' 4,4•-ooo EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ p. 

~ 

4,4• ·ODE EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 
4,4'·001 EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 
Dieldrin EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ 0 • Endosulfan I EPA 8080 Soil/Waste Solid/Liquid +/- 20% 75-12S 90+ ff 
Endosul fan II EPA 8080 Soil/Waste Solid/liquid +/- 20% 7S-125 90+ z 
Endosulfan sulfate EPA 8080 Soil/~aste Solid/Liquid +/- 20% 75-125 90+ .,~~ 

~ s. (D 

Endrin EPA 8080 Soi 1/Waste Solid/Liquid +/- 20% 75-12S 90+ (D ~. 3 
Endrin aldehyde EPA 8080 Soil/Waste Solid/Liquid +1- 20% 75-12S 90+ 1-..1 0 0" 

~~. 

o%:: 
...... 9 :8 
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LABIJRATORY QA OBJECTIVES 

=================================================================================================================================== 
Parameter Method Matrix 

Precision 
RPD 

Accuracy X 
Recovery 

C0111Jleteness 
X 

=================================================================================================================================== 
Heptachlor EPA 8080 Soil/Waste Solid/liquid +/- 20X 
Heptachlor epoxide EPA 8080 Soil/Waste Solid/liquid +/- 20X 
Methoxychlor EPA 8080 SoH/Waste Solid/liquid +/- 20X 
Toxaphene EPA 8080 Soil/Waste Solid/Liquid +/- 20X 
PCB 1221 EPA 8080 Soil/Waste Solid/Liquid +/- 20X 
PCB 1232 EPA 8080 Soil/Waste Solid/Liquid +/- 20X 
PCB 1242 EPA 8080 Soil/Waste Solid/Liquid +/- 20X 

75-125 90+ 

~ 75-125 90+ 
75-125 90+ 
75-125 90+ t;; 
75·125 90+ 

f-75-125 90+ ...... 
75-125 90+ 

PCB 1248 EPA 8080 Soil/Waste solid/Liquid +/- 20% 
PCB 1254 EPA 8080 Soil/Uaste Solid/liquid +/- 20X 
PCB 1260 EPA 8080 Soil/Waste Solid/Liquid +/- 20X 
2,4-D EPA 8150 Soil/Waste Solid/Liquid +/- 20X 
2,4-DB EPA 8150 Soil/Waste Solid/Liquid +/- 20X 
2,4,5-T EPA 8150 Soil/Waste Solid/Liquid +/- 20% 
2,4,5-TP (Silvex) EPA 8150 Soil/Waste Solid/Liquid +/- 20% 
Oalaphon EPA 8150 Soil/Waste Solid/Liquid +/- 20% 
Dica"*>a EPA 8150 Soil/Waste Solid/Liquid +/- 20% 

75-125 90+ 

5 75-125 90+ 
75-125 90+ 
75-125 90+ 0 
75-125 90+ 

~ 75-125 90+ 
75-125 90+ 0 75-125 90+ 

~ 75-125 90+ 
Dichloroprop EPA 8150 Soil/Waste Solid/Liquid +/- 20X 
Dinoseb EPA 8150 Soil/Waste Solid/Liquid +/- 20% 
MCPA EPA 8150 Soil/Waste Solid/Liquid +/- 20% 
MCPP EPA 8150 Soil/Waste Solid/Liquid +/- 20X 
Jgnitabi l ity EPA 1020 Soil/Waste Solid/Liquid N/A 

75-125 90+ 0 75-125 90+ 
~ 75-125 90+ 
0 75-125 90+ 

N/A 90+ 1:1:1 ...... 
Corrosivity toward steel EPA 1110 Soil/Waste Solid/Liquid N/A 
Extraction Procedure (EP) 

Toxicity Test Method EPA 1310 Soil/Waste Solid/Liquid N/A 
Oxidizer Spot Test EPA 038 Soil/Waste Solid/Liquid N/A 
pH Paper Test EPA 038 Soil/Waste Solid/Liquid N/A 
Sulfide Spot Test EPA 038 Soil/Waste Solid/Liquid N/A 
Cyanide Spot Test EPA 038 Soil/Waste Solid/Liquid N/A 
Flashpoint Determination EPA 1020 Soil/Waste Solid/Liquid N/A 

N/A 90+ t"l 
l"'l 

N/A 90+ >-3 
N/A 90+ ~ N/A 90+ 
N/A 90+ Vl 

N/A 90+ ~ 

l"'l N/A 90+ 0 = -~· = = "' p.. 
~ 

NOTE: The QA objectives are targeted internal laboratory GC limits. 
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5.0 SAMPLING PROCEDURES 

5.1 INTRODUCTION 

Date: ~ovember 1991 
Revision :-.io. 1 

Page 29 of 77 

ASC does not provide on-site sampling services to its clients. It is the responsibility 
of each organization submitting samples to the laboratory to ensure that proper procedures 
have been followed in the collection, preservation, and documentation of all samples 
submitted to the laboratory for analysis. 

5.2 REQUIRED SAMPLE VOLUMES 

The volume of sample obtained should be sufficient to perform all required analyses 
with an additional amount collected to provide for quality control needs, split samples, or 
repeat examinations. Individual aliquots of a composite sample should be at least 100 
milliliters in order to minimize sample solids bias when using a peristaltic pump. 

Although the volume of sample required by analytical laboratories depends on the 
analyses to be performed, the amount of sample required for a complete water or 
wastewater analysis is normally two gallons (7.6 liters) for each laboratory receiving a 
sample. However, the laboratory receiving the sample should be consulted for any specific 
volume requirements. 

The volume of samples collected from waste sources at hazardous waste sites or 
samples from sources which are known to be toxic should be kept to an absolute minimum. 

5.3 SELECTION AND PROPER PREPARATION OF SAMPLE CONTAINERS 

The type of sample container is dictated by the analyses required. Standard sample 
containers used by sampling personnel are presented in Table 5.1. 

In special cases, the laboratory may be required to supply sample containers to clients 
for the collection of field samples. Where this requirement is part of the contract, the 
laboratory will only supply containers that have been purchased from a known source and 
have been certified to have been cleaned to USEP A protocols. 

5.4 SAMPLE PRESERVATION 

Samples for some analyses must be preserved in order to maintain their integrity. 
Preservatives required for routine analyses of samples collected are given in Table 5.1. 
All chemical preservatives used will be supplied by the samplers. All samples should be 
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===================================================================== 
Chloride 

Chlorine 
Total Residual 

Cyanide 

Fluoride 

Metals
Dissolved 

Suspended 

Total 

Nitrogen
Ammonia 

Nitrate 

Nitrite 

Oxygen, dissolved 

Sulfate 

pH 

Oil and Grease 
Total Recoverable 

Phenolics 
Total Recoverable 

Residue
Filterable 

P,G 

P,G 

p 

P,G 

P, G 

P,G 

P, G 

P,G 

P, G 

G 

P, G 

P,G 

G 

G 

P, G 

None 

!ON NaOH to pH f 12 
0.6 g Ascorbic Acid 

None 

Filter on-site 
HN03to pH< 2 
HN03to pH< 2 

HN03to pH< 2 

Cool 4°C H2so4 
to pH < 2 

Cool 4°C H2so4 
to pH < 2 

Cooi4°C H 2so4 
to pH< 2 

Determine on-site 

4°C 

Determine on-site 

4°C HzS04 to pH < 2 

4°CHzS04 pH < 2 

4°C 

28 days 

28 days 

28 days 

6 months 
Hg- 28 days 
6 months 
Hg- 28 days 

6 months 
Hg- 28 days 

28 days 

28 days 

28 days 

2 hours 

28 days 

2 hours 

28 days 

24 hours 

7 days 

50 

500 

500 

200 

200 

100 

300 

50 

25 

1000 

1000 

100 
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===================================================================== 
Residue· 

Non-Filterable 

Total 

Organics
Extractable (base/ 

neutrals/add) 

Organics (Cont'd) 
Volatile Organics 

Pesticides/PCBs 

P,G 

P,G 

Glass, 'fFE" 
lined screw 
closure 

Glass, TFE 
lined septum 

Glass, TFE 
lined screw 
closure 

4°C with ~aThio S04 
orHCL 

7 days 

7 days 

7 days Extraction, 
30 days after 
extraction 

14 days 

7 days Extraction, 
30 days after 
extraction 

100 

100 

1000 

40 

1000 

1. Table taken from Characterization of Hazardous Waste Sites- A Methods Manual, Vol. II, EPA 600/4-84-079, December 1984, 
pages A49-A52. 

2. P = Plastic; G = Glass 

3. Addition of Ascorbic only in the presence of residual chlorine 

4. TFE = Teflon 

Note: Solid and non-aqueous liquid samples will not be subjected to the preservation techniques outlined in the above table. These 
samples will be placed in the proper containers as previously outlined and kept at 4°C until analysis. Maximum holding times as per the 
appropriate analytical methodologies will be adhered too. 
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preserved immediately upon collection in the field. The only samples that should not be 
immediately preserved in the field are: 

o Samples collected within a hazardous waste site known or thought to be highly 
contaminated with toxic materials. Barrel, drum, closed container, spillage, or other 
source samples from hazardous waste sites are not to be preserved with any 
chemical. These samples may be preserved with ice, if necessary. 

o Samples that have extremely low or high pH or samples that may generate 
potentially dangerous gases if they were preserved. 

o Well or ground water samples that contain visible sediment that are not filtered 
in the field, shall not be preserved with nitric acid in the field. These samples shall 
be preserved with ice and returned to the laboratory for additional sample 
preparation. 

All samples preserved with chemicals shall be clearly identified by indicating on the 
sample tag that the sample is preserved. If the samples were not preserved, field records 
shall indicate why. 

5.5 SAMPLE HOLDING TIMES 

The elapsed time between sample collection and initiation of laboratory analyses must 
be within a prescribed time frame for each individual analysis to be performed. Sample 
holding times for all routine samples collected are shown in Table 5.1. 

5.6 REFERENCES 

1. Memorandum re: "National Guidance Package for Compliance with Department of 
Transportation Regulations in the Shipment of Environmental Laboratory Samples." 
U.S. Environmental Protection Agency, Office of Planning and Management, March 
6, 1981. 

2. NPDES Compliance Inspection Manual, United States Environmental Protection 
Agency, Enforcement Division, Office of Water Enforcement and Permits, EN-338, 
1984. 

3. Handbook for Monitoring Industrial Wastewater, United States Environmental 
Protection Agency, Technology Transfer, 1973. 
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Pawlow, "Sampling Protocols for Analysis of Toxic Pollutants in Ambient Water, Bed 
Sediment, and Fish," Interim Final Report, 3 February 1980, for Office of Water 
Planning and Standards, United States Environmental Protection Agency, 1980. 

13. "RCRA Ground-Water Monitoring Enforcement Guidance: RCRA Ground-Water 
Monitoring Compliance Order Guidance (Final) and RCRA Ground-Water 
Monitoring Technical Enforcement Guidance Document (Draft),: USEPA, Office 
of Waste Programs Enforcement and Office of Solid Waste and Emergency 
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14. "Groundwater," Section 18, USDA-SCS National Engineering Handbook, United 
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15. Procedures Manual for Groundwater Monitoring at Solid Waste Disposal Facilities, 
United States Environmental Protection Agency, Office of Water and Waste 
Management, SW-611, 1977. 

16. Water Quality Monitoring at Solid Waste Disposal Sites in Minnesota, Minnesota 
Pollution Control Agency, Solid Waste Division, 1979. 

17. Manual of Ground-Water Sampling Procedures, United States Environmental 
Protection Agency, RobertS. Kerr Environmental Research Laboratory, 1981 and 
Waste Management, SW-611, December 1980. 

18. Barcelona, Michael J., et.al., A Guide to the Selection of Materials for Monitoring 
Well Construction and Groundwater Sampling. Illinois State Water Survey, 
Department of Energy and Natural Resources, Champaign, Illinois, SWS Contract 
Report 327, August 1983. 

19. Sampling for Organic Chemicals and Microorganisms in the Subsurface, United 
States Environmental Protection Agency, EPA-600/2-77-176, 1977. 

20. "Engineering Geology," Section 8, National Engineering Handbook, United States 
Department of Agriculture, Soil Conservation Service, 1978. 

21. Geologic Site Exploration, United States Department of Agriculture, Soil 
Conservation Service, EWP Technical Guide No. 4, 1969. 

22. Preparation of Soil Sampling Protocol: Techniques and Strategies, US-EPA-600/4-
83-020, EMSL, Las Vegas, August, 1984. 

23. Field Health and Safety Manual, United States Environmental Protection Agency, 
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24. Safety Manual for Hazardous Waste Site Investigations, United States Environmental 
Protection Agency, Draft, 1979. 

25. Characterization of Hazardous Waste Sites - A Methods Manual: Volume 1 - Site 
Investigations, US-EPA, EMSL Las Vegas, EPA-600/4-84-075, April1985. 

26. Characterization of Hazardous Waste Sites - A Methods Manual: Volume II -
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27. Enforcement Considerations for Evaluation of Uncontrolled Hazardous Waste 
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A critical aspect of sound sample collecting and analysis is the maintenance of strict 
Chain-of-Custody Record (COC) procedures. COC procedures include inventorying and 
documentation during sample collection, shipment, and laboratory processing. A sample is 
considered to be in an individual's custody if the sample is: 1) in the physical possession or 
view of the responsible party; 2) secured to prevent tampering; or 3) placed in a restricted 
area by the responsible party. 

6.1.1 Sample Label 

A sample label is attached to all sample containers at the time of collection. The 
label is written in indelible ink and contains the following information: 

o project number 
o sample number 
o sample location and depth 
o date and time collected 
o preservative used (if any) 
o name of sampler and witness 

A typical sample label is illustrated in Figure 6.1. 

6.1.2 Sample Custody 

Sample custody is initiated by the detailed recordkeeping of the field sampling 
personnel. COC establishes the documentation and control necessary to identify and trace 
a sample from collection through analysis. It includes field-sample labeling to prevent 
sample mix-up, custody seals to prevent sample tampering and to secure custody, and to 
provide the support information for potential litigation. 

6.1.3 Chain-of-Custody Records (COC) 

The COC's are used to document integrity of all samples (see Figure 6.2). To 
maintain a record of sample collection, transfer between personnel, and shipment and 
receipt by the laboratory. A COC will be filled out for each sample set at each sampling 
location and will contain the following information: 
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JOB #: Sample #: 

Date: 

Time: 

Sample: 

Taken by: 

Witness: 

FIGCRE 6.1 • SAl\IPLE LABEL 

Date: :-\ovember 1991 
Re ... ision :'\o. l 

?age 3i of 77 
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<> CHAIN-OF-CUSTODY RECORD 
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No 93626 
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o project name 
o project location 
o project contact and phone number 
o project number 
o sample number 
o date and time collected 
o preservative used (if any) 
o number of containers 
o description of the sample 
o analysis desired 
o name of sampler and signature 
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o Signature of people in possession of the sample and when samples were transferred 
o Any remarks concerning discrepancies between the sample, sample label, and the 

coc 

6.1.4 Field Sample Shipment 

The individual in charge of shipping samples to the laboratory is responsible for 
ensuring the completion of the COC. This individual will also inspect the form for 
completeness and accuracy. Any changes made to the COC will be initialed by the person 
making the change. 

Samples are to be accompanied by an approved COC. When possession of the 
samples is transferred, the individual relinquishing the samples signs and records the date 
and time on the document. The individual receiving the samples also signs and records the 
date and time of transfer. This record represents the official documentation for all 
transference of the sample custody until the samples have arrived at the laboratory. 

If samples are to be split with another laboratory facility or government agency, a 
separate COC is prepared for those samples. This COC indicates with whom the samples 
have been split and is appropriately signed and dated with the time of transfer of the splits. 

The following is a description of the procedure followed when transporting 
environmental samples from the sampling site to the laboratory: 

o The outer surface of all sample containers is cleaned with bottled water and paper 
towels. 

o Log book entries, sample tags, and CDC's are all completed. 

o Samples and trip blanks are placed into a sample cooler along with the ice packs. 
After the cooler is filled, the appropriate COC is placed inside the cooler and the 
outer surface of the cooler is cleaned. 
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o Glass sample containers are wrapped with insulating material to prevent contact 
with other sample containers or the inner walls of the cooler. 

o Once all packaging is completed, each cooler is sealed with identifying labels or 
custody seals which are initialed by the field samplers for COC. 

o Samples are classified according to the Department of Transportation (DOT) 
regulations pursuant to Title 49 CFR. 

o The laboratory is then notified prior to shipment that samples are being sent to 
the laboratory for analysis. This notice should be given at least 24 hours in 
advance of the expected sample arrival date. 

Samples are packaged in thermally insulated, rigid coolers according to DOT 
specifications 173.510, 172 Subparts B, C, and D and Subparts A and B of Part 173. Sample 
containers are placed in a cooler containing blue iceand absorbent packing for liquids or 
styrofoam packing for solids. The completed COC is placed inside the shipping container 
unless otherwise noted. 

The cooler is marked as follows: 

o Proper Shipping Name: hazardous substance, liquid or solid 

o Hazardous Class: "To be Determined" (label placed in upper left corner of outer 
container) 

o Labels: "This Side Up" or arrows placed on the opposite side of the outer 
container if a liquid is to be shipped 

A hazardous material shippers certification is filled out and will accompany the 
shipment. The container is secured with strapping tape to prevent leakage. It is 
recommended that an overnight express service (i.e., Federal Express) be used for sample 
transport. 

6.2 LABORATORY OPERATIONS 

Delivery of the samples to the laboratory will be accomplished by direct transfer, 
overnight courier, or common carrier as dictated by the specific project. Sample delivery by 
either special courier or common carrier will require a custody seal on the sample chest. 
Should the samples arrive with the seal broken, it should be written on the COC and the 
samples will not be processed until a thorough investigation has been completed. Upon 
arrival at the laboratory, all sample containers are opened and inspected. Field sampling 
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personnel or the project manager are notified on the same day of any problems concerning 
the samples or documents associated with the shipment. If samples arrive on Saturday and 
the field personnel are unavailable, notification will be made on the next working day. 

6.2.1 Sample Receipt 

All samples will be received by the Sample Custodian or, in his/her absence, by any 
member of the laboratory staff. All samples received will be considered to be hazardous 
samples, thus all shipping containers should be opened in the sample receipt area of the 
warehouse by the walk-in exhaust hood. All personnel associated with sample receipt are 
required to become familiar with all safety procedures for the handling of hazardous 
samples. 

The objective of the sample receipt procedure is to ensure that all pertinent 
information about the condition of the sample is recorded. The Sample Custodian will 
examine the shipping container and shall record the following information on the COC: 

o The condition of the shipping container, noting any damage 
o The presence/absence of COC seals and their condition 
o The labeling on the shipping container 

The shipping containers should not be opened except under or in an approved hood 
or in an approved, well-ventilated area. Approved hood space and/or approved well
ventilated areas should be determined by the laboratory's Health and Safety Officer or the 
Corporate Health and Safety Officer. Prior to the removal of samples, plastic-backed 
absorbent pads should be laid out to receive the sample bottles. The Sample Custodian will 
note on the sample COC (or the Project Problem Sheet, Figure 7, if the COC is missing) 
the following information: 
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PROJECT PROBLEM SHEET 

OAT!: _________________________ TIM!: 

TO: 

FROM: 

Project ••-------------------- coct: 
================================================================= 
PROBLEMS: Please mark the box of the item which is missing or has a 
problem associated with it. 

[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 

Proj Name/Location [ ] 
Proj #/Sample # [ ] 
Proj Contact/Phone # [ ] 
Date Sample Collected/Time [ ] 
Number of Containers [ ] 
Preserved Properly [ ] 
custody Transfer [ ] 
Sample has Odor [ ] 

Matrix on coc and Jar don't agree 
Color on COC and Jar don't agree 
Health Warnings Listed 
Quantity of Sample 
Arrived Broken 
Name of Sampler/Signature 
Required Analyses Listed/TAT 
PCBs listed as present 

Other Remark••---------------------------------------------------

PROBLEM CONTACT NAME•--------------------------------------------

ACTION TO BE TAKEN•--------------------------------------------

CC: 

(C:\WPSO\FORMS\401-1) (03-21-91) 

FIGURE 6.3 · PROJECT PROBLEM SHEET 
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o presence/absence of airbills and/or bills of lading documenting shipment of 
samples 

o any necessary project and/or sample information enclosed with the shipment 

Upon removal of the samples, the following information must be recorded: 

o The condition of the samples (intact, broken, leaking, cold or ambient, headspace 
in the VOA vials, etc.). 

o The presence/absence of sample tags. 

If the sample tags are present: 

o Record sample tag document control numbers. 

o Compare sample tags with the COC's and document whether these numbers agree. 

o If the sample tag numbers are not listed on the COC, record this fact. 

If an odor is noticed after opening the shipping container prior to sample removal, 
it must be noted on the COC record. Once the COC, sample labels, and sample tags have 
been compared, the Sample Custodian shall document agreement among the forms and 
note any discrepancies found on the Project Problem Sheet. 

o If all samples recorded on the COC are received and no problems are observed, 
the Sample Custodian will sign the COC in the "TRANSFER ACCEPTED BY" 
box. 

o If problems are noted, the Sample Custodian will sign the COC and note the 
problems in the "REMARKS" box and note the problems on the Project Problem 
Sheet. 

o If discrepancies have been discovered, they shall be reported to the appropriate 
Client Services personnel for clarification. 

Following the inspection of the shipping containers, sample bottles, and accompanying 
documentation, the Sample Custodian will place the samples in the walk-in cooler and 
deliver the written documentation, including the COC, the Project Problem Sheet, etc., to 
the Client Services personnel. The Client Services personnel will review all of the sample 
documentation and compare it with any documentation previously supplied by the client. If 
necessary, the Client Services personnel will make the necessary contacts to verify any 
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discrepancies and carry out the client's directives. All communications by the Client 
Services personnel will be documented in logbooks assigned to each person. The 
information recorded will consist of the following items: 

o date of the communication 
o person contacted 
o detailed account of all directives given by the client 

Once all of the sample information has been verified and checked against other 
project documentation, the Client Services personnel will proceed to log-in the sample. 

6.2.2 Sample Splitting 

When clients supply their own containers or when bulk samples are received, the 
Sample Custodian shall split the sample to provide sufficient aliquots for each analytical 
procedure that is to be performed. The following guidelines should be used to determine 
the manner in which samples will be split. 

6.2.3 Water Samples - Inorganic Parameters Only 

The Sample Custodian along with the appropriate laboratory supervisor will determine 
the minimum sample quantities required for the analysis. If insufficient sample exists to 
produce the aliquots needed, the Sample Custodian shall contact Client Services personnel 
for a priority list of parameters. Based upon this information, the Sample Custodian will 
split the sample into the proper containers so the laboratory may proceed with the analysis. 

6.2.4 Water Samples - Organic and Inorganic Parameters 

When bulk samples arrive for both inorganic and organic analyses, the Sample 
Custodian, or the personnel completing the volatile analysis, will split out a portion for any 
required volatile analyses and transfer the sample to the instrumentation room volatile 
refrigerators. The remainder of the sample will be split for other organic or inorganic 
parameters as necessary. 

6.2.5 Sediment /Soil Samples 

Every effort will be made to acquire duplicate aliquots of these matrices. The sample 
will be made homogeneous after any portion required for the volatile organic analysis has 
been removed by one or all of the following procedures: 
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The Sample Custodian, or personnel completing sample splitting, shall obtain the 
aliquot for the organic analysis and the remainder will be given to the inorganic laboratory 
for further splitting, if necessary. If insufficient material exists to provide the minimum 
quantities for analysis, the client shall be notified to either schedule a resampling event or 
to provide a list of priority parameters. 

6.2.6 Sample Storage 

All samples are kept in either the walk-in cooler or the volatile analysis refrigerator 
located in the organic instrumentation laboratory. Once the sample has been accepted and 
placed within these storage areas, any laboratory personnel has access in order to complete 
the analysis. The Sample Custodian is responsible for the following items: 

o Samples are to be removed from the shipping container and stored in their original 
container unless the container has been damaged. If the container has been 
damaged, the Sample Custodian is responsible for transferring the sample to an 
appropriate container for further storage. 

o The Sample Custodian will remove any samples from the storage areas for 
shipment off site when necessary. 

o Ensure that the volatile samples are stored separately from other samples. 

o Ensure that standards are not stored with any samples. 

6.2.7 Long-Term Storage/Sample Disposal 

Upon completion of the analysis, the samples will remain stored in either the walk
in cooler or the volatile refrigerator for an additional thirty days. After thirty days, the 
samples will be moved to the waste disposal room where they will be stored for an 
additional thirty days. If during the sixty-day storage period arrangements have not been 
made to return the sample to the site or to initiate any further analysis, the sample is 
properly disposed of according to internal disposal procedures. 
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7.0 CALIBRATION PROCEDURES AND 
FREQUENCY 

The following subsections outline the calibration procedures and frequencies for ASC 
laboratory analytical instrumentation. 

7.1 GAS CHROMATOGRAPH FOR VOLATILE ORGANIC ANALYSIS 

Prepare calibration standards at a minimum of five concentration levels for each 
parameter. One of the external standards should be at a concentration near but above the 
Minimal Detection Limit (MDL) and the other concentrations should correspond to the 
expected range of concentrations found in real samples or should define the working range 
of the detector. These standards should be prepared fresh on a routine basis. Analyze each 
calibration standard and tabulate area responses versus the concentration in the standard. 
The results can be used to prepare a calibration curve for each compound. Alternatively, 
if the ratio of response to concentration (calibration factor) is a constant over the working 
range [ < 20% relative standard deviation, (RSD)], linearity through the origin can be 
assumed and the average ratio or calibration factor can be used in place of a calibration 
curve. The working calibration curve or calibration factor must be verified on each working 
day by the measurement of one or more calibration standards. If the response for any 
parameter varies from the predicted response by more than + /- 10%, the test must be 
repeated using a fresh calibration standard. Alternatively, a new calibration curve or 
calibration factor must be prepared for that parameter. 

7.2 GAS CHROMATOGRAPH FOR EXTRACTABLE ORGANIC ANALYSIS 

Prepare calibration standards at a minimum of five concentration levels for each 
parameter of interest by adding volumes of one or more stock standards to a volumetric 
flask and diluting to volume with the appropriate solvent. One of the external standards 
should be at a concentration near but above the MDL and the other concentrations should 
correspond to the expected range of concentrations found in real samples or should define 
the working range of the detector. 

Using injections of one to five microliters of each calibration standard, tabulate area 
responses against the mass injected. The results can be used to prepare a calibration curve 
for each compound. Alternatively, if the ratio of response to concentration (calibration 
factor) is constant over the working range < 20% RSD, linearity through the origin can 
be assumed and the average ratio or calibration factor can be used in place of a calibration 
curve. The working calibration curve or calibration factor must be verified on each working 
day by the measurement of one or more calibration standards. If the response for any 
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parameter varies from the predicted response by more than + /- 10%, the test must be 
repeated using a fresh calibration standard. Alternatively, a new calibration curve or 
calibration factor must be prepared for that compound. 

7.3 ATOMIC ABSORPTION SEPcrROPHOTOMETER FOR TRACE METALS 
ANALYSIS 

Calibration standards are prepared by dilution of a stock solution ( -1000 ug/mL) 
at the time of analysis. Calibration standards are prepared fresh daily and are discarded 
after use. A blank and at least three calibration standards are prepared in graduated 
amounts in the appropriate concentration range. The calibration standards are prepared 
using the same acids as the samples. Beginning with the blank and working toward the 
highest standard, each solution is aspirated and the readings are rendered and processed. 
Each result is used to develop a calibration curve (computer generated from the system 
software). The working calibration curve is verified during each working day, at least one 
time per hour, by the measurement of one or more calibration standards. If the response 
varies more than + /- 15% from the predicted response, the standard is re-analyzed. If the 
response is still more than + /- 15% from the predicted response, all analyses performed 
after the last calibration standard will be repeated after instrument calibration. 

7.4 SPECTROPHOTOMETER FOR COLORIMETRIC DETERMINATIONS 

Calibration standards are prepared by dilution of a stock solution ( -1000 ug/mL) 
to appropriate working standards and to calibration standards on a daily basis. 
Concentrations of stock and working standards will be dependent on the specific methods 
of analysis. A blank and at least five calibration standards are prepared in graduated 
amounts in the appropriate concentration range. Calibration standards will be prepared 
exactly as the samples unless specified differently in the method. 

A standard curve is prepared by plotting absorbance versus concentration for the 
calibration standards. The working calibration curve is verified by analysis of a standard. 
If the response varies more than + /- 10% from the predicted response, the standard is re
analyzed. Should the response still vary more than + /- 10%, a new standard curve will be 
prepared. 
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This calibration procedure is specific for the Orion 901 specific ion meter and 
associated specific ion electrodes. Typical electrode response curves are given in each 
specific electrode instruction manual. The standard calibration method that follows is valid 
over the entire range of response. The necessary solutions consist of the following: 

o Adjustors: Ionic strength adjustors (ISA), pH adjustors, and/ or decomplexing 
agents are added in equal proportions to all samples, standards, and blanks. 
Necessary adjustors are described in specific electrode manuals. 

o Standards: Two standards are prepared that bracket the expected concentration 
range of the samples. 

o Blank laboratory grade water with adjustors added. 

The specific calibration procedures is as follows: 

1. The instrument is set up with electrode(s) as described in the electrode 
instruction manual. 

2. Preset slope from electrode instruction manual. 

3. Set standard thumbwheels to display concentration of first standard. 

4. Set mode switch to "CONCN". 

5. Place electrode(s) in first standard and add adjustors. 

6. Press "Clear/Read MV', all reading to stabilize. 

7. Press "Set CONCN". 

8. Remove electrode(s), rinse with lab grade water, shake off excess water. 

9. Place electrode(s) in lab grade water, add adjustors, and allow reading to 
stabilize, press "Set Blank". 

10. Repeat Step #8. 

11. Place electrode(s) in second standard and add adjustors; allow readings to 
stabilize. 
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12. Adjust slope thumbwheel so that exact concentration of standard two is shown 
on display. 

13. Analyze samples by adding adjustors and allowing readings to stabilize. 

14. Recalibrate every two hours or as necessary as indicated by analysis of a middle 
standard. 

7.6 PH METER 

7.6.1 Equipment 

A pH meter - Orion 901 Ionalyzer equipped with a temperature compensating 
electrode. 

7.6.2 Solution 

The pH buffers that bracket the expected pH range (usually pH 4 and pH 10); a 
third median value pH (usually pH 7). 

7.6.3 Procedure . 

1. Instrument set up as described in electrode manual. 

2. Preset slope from temperature compensation table. 

3. Set "Standard" thumbwheel to display pH value of higher buffer. 

4. Set mode switch to "pH". 

5. Place electrode in pH buffer of higher value. 

6. Press "Clear /Read MV"; allow reading to stabilize. 

7. Press "Set CONCN". 

8. Remove electrode(s) and rinse with lab grade water; shake off excess water. 

9. Place electrode(s) in pH buffer of lowest value; allow reading to stabilize. 

10. Adjust slope thumbwheels so display reads exact pH of the lower buffer. 

11. Repeat step #8. 
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12. Immerse electrode(s) in middle pH buffer and allow for stabilization; value 
should be +I· 0.1 pH unit· if not, check electrode as described in the manual. 

13. Determine pH values of samples by immersing electrode in sample; allow reading 
to stabilize. 

14. Analyze middle pH buffer after each ten samples. 

7.7 ANALYTICAL BALANCE 

For preparing standards from concentrated or pure material, a Mettler analytical 
balance capable of weighing to 0.1 mg is used. This balance incorporates a built-in 
calibration weight. Calibration procedure is as follows: 

1. Allow balance to stabilize by being left on power supply for one hour. 

2. Remove objects from the pan and close doors. 

3. Press control bar until "CAL" is displayed. 

4. Release control bar, "CAL ···" appears on display. 

5. Slide calibration lever slowly towards the rear when "CAL 100" is displayed. 

6. "CAL-·" will be displayed, then "100,000"; at this time, the balance has been 
calibrated to 100.000 g +I· 0.00001g. 

7. "CAL 0" will next appear · slide calibration lever back to original position · "··· 
" will be displayed, then "0.00000"; at this time the balance has been zeroed to 
0.0000 g + I·0.00001g. 

8. At least monthly, the calibration of each analytical balance will be checked using 
Class S1 weights. At least yearly, the balance will be serviced and calibrated by 
a certified technician. 

7.8 CALIBRATION STANDARDS AND TRACEABILITY 

Standards for analysis of metals will be purchased stock standards each at a 
concentration of approximately 1000 ppm. These standards, where possible, are traceable 
to National Bureau of Standards reference materials. Dilutions of the standards will be 
made to prepare working standards on a daily basis. Standards for organic, extractable, and 
volatile organic analyses will be prepared, when available, from neat materials. These 
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materials will be obtained from Chern Service, Inc., or an appropriate vendor and will be 
"Standard Grade" material. These materials are normally greater than 95% pure, pre
analyzed, purity certified, expiration dated, and lot numbered. Primary standards are usually 
either not available in sufficient quantities or are too expensive to be used on a routine 
basis. Therefore, secondary standards must be prepared in-house (or, in some cases, 
purchased) and compared to primary standards. If all steps in the comparison are 
documented, the secondary standard is said to be traceable. Secondary standards prepared 
at a later date can then be compared to the first secondary standard. This process is called 
"maintaining the traceability of standards." Standard preparation is recorded in a bound 
standard log book. The details are recorded in the standard log book on the pre-printed 
pages. Identity numbers from each standard are assigned for each sequential log and listed 
in the standard log book. Primary standards will not be used for routine analytical purposes. 
Because of the limited availability of such standards, they will be used to standardize 
secondary stock and working standards. The QA supervisor will maintain data to ensure the 
traceability of all standards. If traceability is broken, the re-analysis of the secondary 
standard must be performed in parallel with the primary standard. 
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8.0 ANALYfiCAL PROCEDURES 
Refer to Table 4.1 for the USEPA approved analytical procedures that will be used. 
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9.0 DATA REDUCTION, VALIDATION AND 
REPORTING 

The following section outlines the data reduction plan for the collected data, criteria 
used to validate the data, and the decision flow from raw data to the validated 
concentrations. 

9.1 DATA REDUCTION 

Data reduction includes the identifications and calculations necessary to convert the 
raw instrument readings to the final reported compounds and their respective 
concentrations. 

9.1.1 Conventional Parameters 

Data calculation and reduction will be performed as described in the individual 
USEP A approved methods. 

9.1.2 Trace Metal Parameters 

Atomic absorption spectrophotometry is based upon the principle in which the amount 
of light of a particular wavelength absorbed by a specific metal will enable the percent 
absorption to be determined and then used to ultimately calculate the absorbance. Since 
absorbance is directly related to concentration, a plot of the two parameters is linear in 
certain operable ranges and allows for the determination of unknown concentrations in 
solutions (direct samples or extracts) after measurement of absorbance. The computer 
system controlling the instrument actually completes the calculations and reports the 
concentration in mg/L. The following equations show how the final sample concentration 
is calculated using the instrument calculated concentration. 

mg/L metal = [A(Vi)(D)]/Vf 
Where: 

A = concentration from instrument in mg/L 
Vi = initial volume (before digestion) mL 
Vf = final volume (after digestion) mL 
D = dilution factor if necessary 
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Where: 

A = 
Vf = 
D = 
w = 
p = 

concentration from instrument in mg/L 
final volume of sample in rnL 
dilution factor if necessary 
sample weight in grams 
percent solids in decimal (if results in dry weight are needed) 

9.1.3 Organics 

9.1.3.1 Chromatograph Results 

Calculations are performed for each analyte after its identification is determined. 
Identification is based upon the retention time of the suspect peak compared to the 
retention time of the external standard. The concentration of the analyte is determined by 
using the calibration curve and the peak area of the analyte. A calibration factor is 
determined from the calibration curve and used to calculate the concentration. 

9.1.3.2 Gas Chromatograph/Mass Spectrometry Results 

Qualitative identification of an analyte is determined by obtaining the extracted ion 
current profiles (EICP's) for the three identifying mass ions and following the criteria listed 
below: 

o The intensity of the three characteristic masses of each analyte must maximize 
within one scan of one another. 

o The relative peak height ratios of the three characteristic masses must be within 
_± 20% when compared to the mass spectrum of the reference standard analyte. 

o The relative retention time of the suspect peak must be within .± 0.06 of the 
standard reference peak. 

In order to list structural isomers as separate analytes, they must have acceptable 
resolution. Acceptable resolution is achieved if the baseline to valley height between the 
isomers is less than 25 percent of the sum of the two peaks. Otherwise, structural isomers 
must be identified as unresolved isomeric pairs. 

The following equations demonstrate how the actual sample calculations are carried 
out. 
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GC Volatiles 
ug/L (ugjkg) = As(D)/CF(Vf)(P) 

where: 

As = area response of targeted analyte 
D = dilution factor if necessary 
Vf = volume purged in ml or g 
CF = calibration factor from standard analysis 
P = percent solids in decimal (if results in dry weight are needed) 

CF = As/AMT 

where: 

As = area response of targeted analyte 
AMT = amount of targeted analyte in ng 

GC/MS Volatiles 

ug/L (ug/kg) = As(AMT)(D)/ Ais(RF)(Vf)(P) 

where: 

As = area response for targeted analyte 
AMT = amount of internal standard in ng 

D = dilution factor if necessary 

where: 

Ais = Area of internal standard 
Vf = volume purged in mL or g 
P = percent solids in decimal (if results in dry weight are needed) 
RF = response factor from standard analysis calculated as 

RF = As(AMTis)/Ais(AMTs) 

As = area response for targeted analyte 
AMTis = amount of internal standard in ng 

Ais = area response of the internal standard 
AMTs = amount of the targeted analyte in ng 

GC Extractable 

ug/L (ug/kg) = As(Vf)/(CF)(Vi)(P) 
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Revision No. 1 
Page 55 of 77 



Analytical Services Corp. Quality Assurance Project Plan 

where: 

As = area response for targeted analyte 
CF = calibration factor as explained above 
Vf == final extract volume in uL 
Vi = initial volume in mL or weight in g 
P = percent solids in decimal (if results in dry weight are needed) 
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To quantitate multi component mixtures (i.e., PCBs, chlordane), area summations are 
used. For PCBs, at least five peaks, where possible, are included in the area summation for 
quantitation. The same relative peaks (based on pattern and retention times) are used to 
calculate the calibration factor from the standard. For toxaphene and chlordane, total area 
summations are used for quantitation. 

GC/MS Extractable 

ug/L (ugjkg) = As(AMTis)(Vf)(D)/ Ais(RF)(Vi)(P) 

where: 

As = area response for targeted analyte 
AMTis = amount of internal standard in ng 

Vf = final extract volume in uL 
D = dilution factor if necessary 

Ais = area of internal standard 
RF = Response factor as listed above 
Vi = initial volume in ml or weight in g 
P = percent solids in decimal (if results in dry weight are needed) 

9.2 DATA VALIDATION 

Data validation is performed by the analyst, the section supervisor, department 
manager, and the QA Officer. Validation is accomplished through routine audits of the 
rlata collection and work-flow procedures and by monitoring the QC sample results. The 
minimum requirements for each analytical sequence are as follows: 

o A minimum three-point calibration and one calibration check standard. The 
calibration check standard must be made up from a different source than that of 
the initial calibration standards. 

o One reagent blank per analytical batch (i.e., one per twenty samples). 

o Laboratory control samples on a per batch basis. 
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In addition to the requirements listed above, the GC/MS instruments must also complete 
the items listed below: 

o The decafluorotriphenylphosphine (DFTPP) or bromofluoro-benzene (BFB) 
required tuning criteria must be met. 

o Percent recovery calculated from the surrogates added to every sample analyzed 
by GCMS must fall within control limits or be reanalyzed. 

o Area counts of the internal standards are monitored (-50% to + 100%) 

The data collection and procedures used within the laboratory are audited as follows: 

o Review of the sample documents for completeness by the analyst at each step of 
the analysis. 

o Daily review of instrument logs, performance test results, and analyst performance 
by the section supervisor. 

o Daily review of performance indicators such as blanks, surrogate recoveries, matrix 
spike and matrix spike duplicate results. 

o Random calculation checks. 

o Review of all reports prior to and subsequent to data entry. 

o Review and approval of the final report by the lab manager and/or the QC Officer. 

The review of data quality involves several levels of evaluation. Each of the section 
supervisors, department managers, and the QA Officer are responsible for ensuring that the 
data is validated at various stages throughout the analytical scheme. Any problems with the 
validity of the data must be corrected as soon as possible for obvious reasons. It is also 
imperative that the actions taken to correct the problem be documented completely. 

In general, the analysts and the laboratory section supervisors are responsible for 
reviewing the data relative to instrument calibration, standard preparations, method blanks, 
raw data, calculations, and transcriptions. The analyst normally reviews 100% of the raw 
analytical data generated including the calibration data and all calculations. Upon 
completion of the analyst review, a second level of the raw data review is performed by 
either the section supervisor or the department manager where data quality indicators such 
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as method blanks, replicate analyses, and spike recoveries are reviewed for acceptance. At 
the next level of data quality review, the QA Officer is generally responsible for a complete 
review of about 15% of the data generated. The emphasis is on the data acceptability 
relative to the laboratory, program, or project data-quality objectives. All analytical 
problems encountered during sample analysis must be properly addressed to provide 
explanations to the data users. 

9.3 DATA REPORTING 

Once the data has been validated, it is ready for report production. A cover page is 
prepared which includes the following information: 

o client name 
o number of analyzed samples contained within the report 
o types of analyses completed 
o date of sample receipt 
o date when the analytical results for the entire project were available for reporting 
o notice of confidentiality 
o signature by the laboratory manager authorizing the release of the hard-copy report 

An example of a typical cover page is shown in Figure 8. Immediately following the 
cover page is a listing of the methods used by the laboratory to complete the work. These 
method summaries appropriately describe the analytical method or list the reference from 
which the analytical method was derived. Typical method summaries are shown in Figure 
9. After the method references, the analytical data is reported. An example of a typical 
report page is shown in Figure 10. A copy of the original COC is also included in the final 
report for reference purposes. 
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QC samples obtained from NBS or EMSL Cincinnati are analyzed on a routine basis 
as an internal audit of methodologies and control limits. In addition, the laboratory 
maintains several state certifications that require analysis of USEPA-EMSL Water Supply 
and/or Water Pollution Study PE samples or PE samples as supplied by the appropriate 
state agencies. 

10.3 REFERENCES 

1. Field QC Blanks, DER QAS Guidance #89-02, Florida Department of Environmental 
Regulation, April 28, 1989. 
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11.0 PERFORMANCE AND SYSTEM AUDITS 

An audit is defined as a systematic check to determine the quality of operation of field 
and laboratory activities. It is comprised of the following: 1) a performance audit and 2) 
system audits. 

11.1 LABORATORY PERFORMANCE AUDITS 

Procedures used to assess the effectiveness of the quality control system are noted in 
the following subsections. 

11.1.1 Internal Performance Audits 

These are accomplished by the laboratory through the use of control samples, replicate 
measurements, and the use of reference materials in conjunction with control charts. 

Sample analysis system audits are conducted by the QA Officer and include the 
following: 

o Verification of written procedures and analyst(s) understanding 
o Verification and documentation of procedures and documents 
o Review of analytical data and calculations 

11.1.2 External Performance Audits 

These are accomplished by the laboratory through inter-laboratory checks such as: 

o Participation in laboratory evaluation programs (see Table 11.1) 

o Participation in performance evaluation samples available from USEP A (see Table 
11.1) 

o Analysis of split samples and comparing results with other laboratories 
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TABLE 11.1 ·LABORATORY EVALUATION PROGRAMS 

============================================== 
Proficiency Evaluation Program Regulatory Agency or Client 
============================================== 
Drinking Water PE Program 

Drinking Water USEPA WS Program 

Waste Water PE Program 

Solid Waste PE Program 

Hazardous Waste PE Program 

Waste Water USEPA WP Program 

New Jersey DEP A280 

South Carolina DHEC 

United States Environmental Protection 
Agency 

Wisconsin Department of Natural Resources 

Louisiana State Department of Health and 
Hospitals 

Ohio Department of Health, Division of 
Public Drinking Water 

US Corps of Engineers Missouri River 
Division 

US Corps of Engineers Missouri River 
Division 

California Department of Health Services 

Chemical Waste Management, Inc. 

New York Department of Health 

New Jersey DEP 
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An on-site inspection is done by an audit team or laboratory certification personnel 
to review the laboratory quality control system which covers sample handling, sample 
analysis, records control, preventive maintenance, and proficiency testing. When EPA or 
laboratory certification personnel initiate a system audit of the laboratory, any 
recommendations made or deficiencies identified will be considered and corrective actions 
taken to correct deficiencies. 
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12.0 PREVENTIVE MAINTENANCE 

Critical to the performance and minimization of downtime of all equipment, whether 
it be measurement or support, is proper maintenance. Preventative maintenance will be 
performed as recommended by the manufacturer of the respective equipment. This 
maintenance will consist of, but not be limited to, the following minimum procedures at the 
specified time intervals. 

All of the routine maintenance and problem troubleshooting for each piece of 
equipment must be documented in the instrument maintenance logbook. The information 
which is recorded includes a description of the problem or maintenance procedure, steps 
followed throughout the procedure, parts replaced, initials of the person completing the 
procedure, the amount of downtime, and the dates through which the instrument was 
unavailable for production. When personnel from outside the laboratory work on the 
equipment, they must also record their activities in the maintenance logbook. It is the 
responsibility of the section supervisors to ensure that the documentation is completed as 
required. 

12.1 PH METERS AND COMBINATION PH ELECTRODES 

Preventive maintenance for the pH meter and electrodes primarily involves the proper 
care of the electrode. Proper electrode care involves storage of the probe in a 1:1 solution 
of pH = 7 buffer and deionized water. Also, the port for the addition of internal filling 
solution must be plugged at all times to prevent evaporation of the solution when the 
electrode is not in use. When the internal filling solution has dried out, the chamber will 
be rinsed with deionized water before replacement of the filling solution. This step prevents 
clogging of the probe and poor ( < 100 percent) slope adjustments when calibrating the 
electrode. Whenever slope readings are deteriorating or a low ionic strength sample gives 
erroneous readings, treatment of the electrode with 1N KOH and 1N HCl should be 
performed. Spare parts such as a replacement probe and fresh buffer solutions will be 
available for the system at all times. 

12.2 ANALYTICAL BALANCES 

Analytical balances will 
manufacturer's representative. 
compared to standard weights. 

be cleaned and calibrated on a yearly basis by a 
Monthly, the accuracy of analytical balances will be 
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12.3 ATOMIC ABSORPTION SPECTROPHOTOMETERS AND INDUCTIVELY 
COUPLED ARGON PLASMA SPECTROPHOTOMETERS 

Routine maintenance of the AA's includes inspection of all hoses and 0-rings for 
wear and replacement as necessary. The spray chamber is removed, totally disassembled 
at regular intervals, and each component is thoroughly cleaned. The furnace graphite 
shield, chimney, rinse chamber, rinse bottle, and syringe are regularly cleaned. The spray 
chamber and nebulizer are cleaned daily by aspirating at least 50ml of H20. The liquid in 
the trap is flushed and changed. The burner is cleaned with hot water. The lamp window 
and quartz windows of the furnace assembly are cleaned daily. 

12.4 GAS CHROMATOGRAPHS 

Routine maintenance of the GC's includes daily checks of gas inventory, changes of 
septum, and changes of glass wool for packed columns. Detectors are inspected and cleaned 
according to manufacturer's specifications. 

12.5 SPECTROPHOTOMETERS 

Routine maintenance of the spectrophotometer includes daily check of the sample 
compartment for spills, inspection of external stray light filters, and electrical connection 
inspections. The instrument is disassembled and cleaned as required according to the 
instrument manual. 

12.6 DISSOLVED OXYGEN. CONDUCTIVITY. AND TURBIDITY METERS 

These meters will be checked daily for spills and inspected for proper connections. 
The instruments will be disassembled and cleaned according to the instrument's manual. 

Probes associated with the D.O. and conductivity meter will be inspected daily and 
expendable parts replaced as necessary. 

12.7 GAS CHROMATOGRAPH/MASS SEPCTROMETERS 

Routine maintenance of the GC/MS systems includes daily checks of the system 
operating parameters, gas supplies, septum changes, changes of injection ports or glass wool 
when required, and inspection of the vacuum system. All systems are operated on a 
standard twelve (12) hour clock to ensure correct system operation. Additional routine 
maintenance will be according to manufacturers specifications. 
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12.8 CONTINGENCY PLANS FOR MINIMIZATION OF UNSCHEDULED DOWN
TIME 

Essential in the minimization of downtime is an inventory of user-replaceable spare 
components. Each measurement system will be equipped with spare components such as 
fuses, printed circuit boards, and cables for replacement in the event of a downtime 
situation. This will reduce downtime and allow for more effective troubleshooting in the 
event of equipment failure. OHM also has an Electronics Department that is able to help 
troubleshoot the affected instrument and make needed repairs. 
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13.0 SPECIFIC ROUTINE PROCEDURES 
USED TO ASSESS DATA PRECISION, 
ACCURACY, AND COMPLETENESS 

13.1 LABORATORY DATA 

13.1.1 Accuracy Control 

Data accuracy is a reflection of the efficiency of the analytical procedure. It is 
determined by use of spiked samples and standard reference materials or laboratory control 
samples performed at the rate of one set every 20 samples. A control chart is generated 
using historical laboratory data where warning and control limits are established to assess 
data accuracy. 

The accuracy (check standards) samples will have concentration values of the mid
standard. During analysis, a minimum of ten percent (10%) of samples must be accuracy 
samples. The accuracy samples must be staggered throughout the analysis, not placed one 
after another. After a minimum of seven (7) accuracy samples are analyzed, the percent 
recovery is calculated for each sample by the following equation: 

% Recovery = (Observed Value)lOO/True Value 

The accuracy criteria is determined by calculating the standard deviation of seven (7) 
or more percent recovery values and setting the upper and lower control limits using the 
following equations: 

Upper control limit = p + 3Sp 

Lower control limit = p - 3Sp 
Where: 

p = average percent recovery 
Sp = standard deviation 

After the standard deviation, for the seven (7) or more samples has been calculated, 
the accuracy control limits will be used to determine if the analysis is out of control. This 
is done by checking the results against the control limits. If any values are above the upper 
control limit or below the lower control limit, all sample results after the last qualifying 
accuracy sample must be repeated or discarded. If seven (7) consecutive values fall below 
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the lower control limit, new limits must be calculated using the new accuracy check values. 
If the values fall between the upper and lower limits, then conditions are reported as "within 
limits." 

13.1.2 Precision Control 

Precision is based upon the results of the relative percent differences as calculated 
from the percent recoveries of the matrix spike and duplicate samples. The control limits 
for precision are based on historical laboratory data. 

Present practice is to include MS and MSD samples on a per batch basis or a 
minimum frequency of 5%. Duplicate results are compared and the relative percent 
difference (RPD) is then determined according to the following formula: 

RPD = (Dl - D2)/[(Dl + D2)/2]100 

Where: 

D1 = Determination #1 
D2 = Determination #2 

The RPD will be entered into the lab's data system and will be used to define the 
precision of the analysis. This value should be Jess than 20%. 

13.1.3 Recovezy Control 

Recovery control is necessary to determine if the sample matrix is interfering with 
the constituent being analyzed. A minimum five percent (5%) of samples will be recovery 
check samples (matrix spikes). Samples involving different types of matrices must have at 
least one recovery check for each type. The percent recovery of the matrix spike is 
determined by the following equation: 

%Recovery = [(SSR- SR)/SA]100 

Where: 

SRR = Spiked sample result 
SR = Sample result 
SA = Spike added 

Control limits will be determined for each matrix, determining the deviation for seven 
(7) or more percent recovery values. 
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Completeness is expressed as the percentage of the amount of valid data obtained to 
the amount of data expected. For a set of data to be considered complete, it must include 
all QC data verifying its accuracy and precision. 

If samples analyzed do not meet all Quality Control requirements in terms of accuracy 
and precision for any specific parameter, the sample preparation and analysis will be 
repeated pending adequate volume. 

%Complete = (Acceptable results/Total Analysis)lOO 
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The results from the following Quality Assurance activities may initiate a corrective 
action: 

o Performance audits 

o System audits 

o Inter-laboratory comparison study 

o Calibration data out of specified limits 

o Failure to adhere to Quality Assurance plan 

o Failure to adhere to standard operating procedures 

o Data completeness below required limits 

o Problems detected by the field personnel 

o Any and all problems detected which effect or potentially effect the quality of the 
work effort devoted to the project. 

Upon notification of a problem, or when a potential problem is identified, the Project 
Manager notifies the QA Officer. At this time, a thorough investigation of the reported 
problem is immediately performed to determine if corrective action should be initiated. 

Corrective actions may be initiated by any laboratory individual, as well as the 
laboratory QA Officer. The laboratory manager will be responsible for approving the 
corrective action and the Quality Assurance Officer insures the corrective action is carried 
out. Follow-up procedures for either case will not be considered complete until the problem 
has been effectively and permanently solved. These procedures will consist of, but not be 
limited to, the following: 

o Determining when the problem occurred and the systems affected by the problem. 

o Assign responsibility and time schedule to implement the corrective action. 

o Determine the desired effectiveness and implement the corrective action. 
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o Verification and documentation that the corrective action has eliminated the 
problem. 

The Laboratory Manager has the authority to require that all measurements that may 
be in doubt due to the problem be stopped or limited until the corrective action is complete. 
The QA Officer also has the authority to order new samples be obtained and re-analyzed 
after the corrective action is complete. Formal notification to ASC management and 
incorporation into the project file will be the ultimate disposition of any corrective action. 
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15.0 QUALITY ASSURANCE REPORTS TO 
MANAGEMENT 

Quality Assurance reports will be prepared on a quarterly basis by the Manager of 
Analytical Services and the QA Officer. The report will consist of an assessment of data 
accuracy, precision, and completeness; results of performance audits; results of system 
audits; and documentation of any corrective actions that were initiated during the reporting 
period. 
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16.0 PERSONNEL QUALIFICATIONS 

Table 16.1 lists the current ASC Findlay laboratory personnel, their education, and 
their respective work experience. 
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TABLE 16.1 - ASC LABORATORY PERSONNEL 

======================================================================================================================= 
YEARS GC/MS GC/MS COHV/SMPL COMPUTER 

EMPLOYEE DEGREE OF EXP ADMIN GC/VOA GC/SVA VOA SVA AA/ICP PREP SYSTEM 
======================================================================================================================= 
A. Al-ili HS+ 4 X 
c. Begin HS 4 X 
s. Bowser AD+ 28 X 
c. Breitigan HS+ 2 X 
T. tina BS+ 6 X X X X X X 
s. Clark HS+ 6 X 
c. Clawson HS 2 X ... Conry Ph.D. 2 X X X X 
s. Dean HS 3 X 
~- DeLong as 2 X X 
B. OeMaine BS+ 11 X X X X X X X 
E. Dillon HS 2 X 
s. Dotson HS+ 2 X 
L. DuPont as 1 X X 
s. Earl BA 10 X X X X 
R. Firestone HS 4 X X 
G. Gallello as 9 X X X X X X 
A. Gran HS+ 1 X 
T. Gran Ph.D. 18 X X X X X X X 
J. Hnatow BS 9 X X X X X X 
P. Jagucld HS+ <1 X 
D. Jensen HS+ 3 X 
J. Johnson HS+ 6 X X 
J. Kelly as 2 X X X 
D. Kinder BS 3 X X 
A. Klos BS 3 X X X 
G. Knieriem BS+ a X X X X 
c. Koehler HS 1 X 
L. Lauck HS+ 5 X 
D. Lease BS 1 X X 
T. McKee BS 1 X 
J.L. Powel t HS 2 X 
J.S. Powell HS 3 X ... Radabaugh BS 6 X X X X X 

~- Renner HS+ 7 X 
A. Schimnel HS+ 3 X 
R. Schock MA+ 13 X X X X X X X 
T. Shepherd AS 5 X X 
R. Sloan BS+ 15 X X X X X 
L. Stewart BS 7 X X X X 
D. swan HS+ 8 X X 
A. VodicKa BS+ 7 X X X 
J. Warren HS 8 X 
L. Whitaker AD 3 
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222 South Riverside Plaza 
Chicago, Illinois 60606 
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August 16, 1991 

Management 
Consultants 

Mr. Bernie Orenstein yn i 
Regional Project Officer 
u.s. Environmental Protection Agency 
Region V, 5HR 
230 South Dearborn 
Chicago, IL 60604 

j) 

Reference: EPA Contract No. 68-W9-0040; Work Assignment No. 
R05-18-01; Technical Review of Site-Specific Quality 
Assurance Project Plans for Macdermid Incorporated; 
Final Deliverable (Task 03) 

Dear Mr. Orenstein: 

Enclosed please find the final deliverable for the above
referenced project. 

As discussed with Ms. Kalak, the EPA WAM, the materials submitted 
as a Quality Assurance Project Plan (QAPjP) include a Laboratory 
Quality Assurance Program Plan (QAPP). The submitted QAPP · 
follows an appropriate format but does not provide the required 
site-specific information. This review provides general guidance 
in developing a site-specific QAPjP from the submitted materials 
and additional information. 

Please do not hesitate to call me or Dr. John Goode, the Kearney 
Team Work Assignment Manager (who can be reached at 415/595-
4300), if you have any questions. 

Sincerely, 

~AA~~ 
Ann L. Anderson 
Technical Director 

cc: A. Debus, EPA Region V 
s. Kalak, EPA Region V 
G. Schupp, EPA Region V 
A. Glazer 
L. Poe 
J. Goode 
A. Williams 
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Quality Assurance Project Plan (QAPjP) 
General comments/Deficiencies 

for 
Macdermid Incorporated, Ferndale, Michigan 

GENERAL COMMENTS/DEFICIENCIES 

The materials submitted, a laboratory Quality Assurance Program 
Plan (QAPP) and an RFI Work Plan, do not fulfill the Region V 
requirements for a Quality Assurance Project Plan (QAPjP). 
However, a review was performed by matching, to the extent 
possible, the contents of these documents to the following 
sixteen (16) required elements of a Region V QAPjP (as defined by 
Region V Model QAPjP, and Content Requirements for RFI QAPjPs). 
The (submitted) QAPP follows this format, but lacks the required 
site-specific details of a QAPjP. This review provides general 
guidance in developing a site-specific QAPjP from the submitted 
materials and additional information. 

The majority of the deficiency comments deal with the inclusion 
and/or submittal of information and procedures specific to the 
proposed project. Detailed information/procedures must be 
included in the QAPjP in lieu of stating that "standard" 
procedures will be followed. 

I. 
II. 
III. 
IV. 
v. 
VI. 
VII. 
VIII. 
IX. 
X. 
XI. 
XII. 
XIII. 
XIV. 

XV. 
XVI. 

Title Page and QAPjP Approval 
Table Of Contents 
Project Description 
Project Organization and Responsibility 
Quality Assurance Objectives for Measurement Data 
Sampling Procedures 
Sample Custody 
Calibration Procedures and Frequency 
Analytical Procedures 
Internal Quality Control Checks 
Data Reduction, Validation and Reporting 
Performance and System Audits 
Preventative Maintenance 
Specific Routine Procedures to Assess Data Precision, 
Accuracy, and Completeness 
Corrective Action 
Quality Assurance Reports to Management 

A site-specific QAPjP is to be a "stand alone" document. If 
references to other documents cannot be avoided, they should 
contain the title of the reference, section, and page number. 
The information in these references should be included within the 
QAPjP or as an Attachment or Appendix, if possible. However, 
attachment of manuals or voluminous references is discouraged. 
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I. TITLE PAGE AND QAPjP APPROVAL 

The QAPjP is required to have an approval page with space for 
the signatures of the individuals filling the following (at a 
minimum) positions: 

• EPA Region V Project Coordinator 
• EPA Regional Quality Assurance Manager 
• Contractor Project Manager 
• Contractor QA Officer 
• Any subcontractors as appropriate 
• Project Manager 
• Project QA Officer 

It is not necessary to include the names of the individuals 
in these positions, thus preventing the need for a revision 
to the document should that individual no longer occupy that 
position. 

II. TABLE OF CONTENTS 

It is a Region V requirement for a QAPjP to list individuals 
receiving official copies of the QAPjP and any subsequent 
revisions. Provide this listing after the Table of 
Contents. 

The document control format header must include the 
following information: the project name; document section 
number; document revision number; date; and section page 
number. Provide this format at the top of each page in the 
QAPjP and number the pages by section number. 

III. PROJECT DESCRIPTION 

This section, the Project Description, is not provided in 
the QAPP. However, some of the required information is 
present in the RFI work plan. Provide this information, 
preferably in the QAPjP, or include references (document, 
section, and page number) in the QAPjP for the location of 
this information. Provide a project description which 
includes the following: 

• Introduction - A description of the project and a brief 
statement addressing the different phases of the work, 
the general objectives and investigative plan. 

• Site Description - A description of the site-specific 
features including location, size, borders, physical 
features, geologic and hydrogeologic information. 
These items should be addressed in separate paragraph/ 
sections within the QAPjP. 
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• Site History or Background - A chronological history of 
the site including any information on the environmental 
history (i.e., sampling, spills, available data). Data 
should be summarized in a table which includes the 
analytical methods, results, and method detection 
limits if available. 

• Target Compounds - Brief discussion of the relevant 
(important) site contaminants or target compounds, 
including required detection limits for RFI/CMS. 

• Project Objectives - This should include an expanded 
description of the following elements: Specific 
objectives; intended data usages; and data quality 
objective (DQO) summaries. 

• Sampling Network and Rationale - A detailed description 
of the sampling network and the rationale for the 
selection of the locations, methods, parameters, etc. 
This may be achieved by referencing a readily available 
work plan (RFI) and/or sampling plan and indicating 
where in these documents the salient items of the plan 
can be found. 

• Project Schedule - A description of the anticipated 
start date, any milestone dates, and the anticipated 
completion date of the project or monitoring/sampling 
activities. An appropriate method for this requirement 
is a bar chart with project tasks and time lines 

IV. PROJECT ORGANIZATION AND RESPONSIBILITY 

This section must contain additional information regarding 
the project management, organization, responsibility and 
authority. At present, information in the QAPP only 
addresses this section for laboratory personnel. Provide 
this information for all personnel involved in the project, 
including EPA Region V personnel, contractor team personnel 
and any subcontractor personnel. Identify their 
responsibilities on the project, management hierarchy, and 
key personnel for different tasks. This information can be 
found, in part, in the Task III RFI workplan, sections 1.1 
and 2.4 and incorporated with the QAPP information. An 
organization chart is required for this section. 

Additionally, clarify which individuals from the laboratory 
will be involved in the project. Page 2-8 of the Task III 
RFI Workplan indicates that Bob Schock will be the 
laboratory manager for the project while the laboratory QAPP 
does not list this individual in any capacity at the lab. 

3 



V. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS 
OF PRECISION, ACCURACY, COMPLETENESS, REPRESENTATIVENESS AND 
COMPARABILITY 

Laboratory-specific information was found in the QAPP in 
section 4.3, but lacks the site-specific details required in 
a QAPjP. This information must be tailored to fit the 
specific needs of the project. Provide specific Quality 
Assurance Objectives (e.g., Method Detection Limit, 
Precision, Accuracy, Completeness Representativeness and 
Comparability) for your project and detail the procedures 
and means (e.g., blanks, spikes, etc.) of achieving these 
objectives. 

Note: Region V requires duplicates and blanks to be 
collected at the following frequencies: 

Trip Blanks must be collected at a frequency of one per 
cooler in which aqueous matrix VOC samples are shipped. 

Field Blanks (equipment, field) must be collected for 
all aqueous matrix parameters at a rate of one sample 
for every 10 or fewer investigative samples. 

Duplicates must be collected for all matrices and 
parameters at a rate of one sample for every 10 or 
fewer investigative samples. 

These blanks and duplicate samples must be treated as 
regular investigative samples, with regards to sample 
volumes, containers, preservation and shipping. 

VI. SAMPLING PROCEDURES 

Provide the detailed sampling procedures to be used at the 
facility. This requirement may be fulfilled by referencing 
(by document, section, and page number) a detailed sampling 
plan, the RFI Workplan andjor presenting a detailed listing 
in the QAPjP. 

The information supplied in the Task III RFI Workplan pages 
3-2 to 3-21 provides information on these requirements but 
needs to be addressed/included in a QAPjP. In addition, 
information in the laboratory QAPP provides general sampling 
procedures for every possible sampling situation. The 
information, if used, would need to be modified to include 
site-specific procedures for sampling. Do not include the 
procedures found in the QAPP that do not relate to the type 
of sampling to occur at the facility. The following 
information is required in detailing sampling procedures for 
a QAPjP: 
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Detailed procedures, criteria, or guidelines used for 
sampling point selection. 

Detailed procedures, criteria, or guidelines used for 
collecting background samples, if any. Detailed 
procedures for collecting and preparing composite 
samples, if composite samples are to be collected. 

Detailed procedures for the collection of samples for 
each sample matrix and parameter(s). 

Detailed procedures for sample packaging, handling and 
shipment, including time considerations, and field 
filtration requirements and procedures. 

Sample containers, reagents, preservation and holding 
time requirements (a table is appropriate/recommended). 

Any special conditions for the preparation of sampling 
containers and time requirements, (a table is 
appropriate) . 

Chain-of-custody procedures, including an acceptable 
and logical numbering system. 

Detailed procedures for preparing/collecting trip blank 
samples, field blank samples, and field duplicate 
samples. 

Adequate documentation of the sampling activities, 
including forms, notebooks, bound logbooks and detailed 
procedures for recording sample history, site and 
sample conditions, and analysis to be taken, etc. 

A detailed summary of the sampling and analysis 
performed, using a table is appropriate. 

Details of any field filtering andfor sample 
compositing that may have occurred during sampling 
activities. 

VII. SAMPLE CUSTODY 

Provide discussion of the three (3) distinct/separate issues 
for sample custody (chain-of-custody (COC)) on the following 
areas related to this project: 

COC procedures for all field activities, including 
sampling, field measurement, and screening. 
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coc procedures for laboratory activities, including 
sample receiving, log-in, storage, tracking of custody 
transfer during sample preparation and analysis, etc. 

Final evidence file, including the description of file 
contents and specifying a file custodian. 

Provide this information in detail in the QAPjP, as 
information provided in section 3.8 of Task III of the RFI 
Workplan does not adequately cover the required elements and 
formatting. 

VIII. CALIBRATION PROCEDURES AND FREQUENCY 

Provide specific procedures and frequencies for the 
calibration of all field instruments to be used during the 
investigation/field activities. Identify all field 
instruments which may be used and discuss the procedures for 
the initial calibration, and follow-up calibration checks 
during a particular field activity. In addition, list any 
conditions which may trigger or warrant a calibration check 
or recalibration during the course of the field activity. 

The calibration of the laboratory equipment is detailed in 
section 7.0, pages 103 to 108 of the laboratory QAPP. 
Provide direct detailed references (document, section, and 
page number) in the QAPjP for the applicable procedures for 
the types of analysis to be run and the equipment to be 
used. 

IX. ANALYTICAL PROCEDURES 

The analytical procedures and parameters listed in Table 3.1 
do not adequately describe all of the analysis that will/may 
be performed. Include a description/listing of all analysis 
to be performed or provide detailed references to a document 
(SW-846, QAPP, etc.) by section and page number for any 
analysis not listed. Do not list those that will not be 
performed, only those that will or may be performed. 

Provide in the QAPjP the analytical procedures that shall be 
followed by the laboratory in analyzing the project samples. 
Detail or reference only those procedures that will/do apply 
to the type of analysis run. 

X. INTERNAL QUALITY CONTROL CHECKS 

Provide information on the following (many of the following 
are addressed elsewhere but must be reiterated to aid in 

6 



assessing effectiveness of quality control procedures) 
issues for both the field activities and laboratory 
analysis: 

Field Activities (measurements and screening) 

Continuing calibration checks 
Replicate analysis 
Spike sample analysis 
Blanks (trip, field, duplicate) 
Quality Control samples 
Zero and Span gases (i.e., air monitoring) 
Calibration standards and devices 

Laboratory Analysis 

Method Blanks 
Reagent/Preparation Blanks 
Matrix Spike and Matrix Spike Duplicates 
Calibration Standards 
Internal Standards 
Surrogate Standards 
Continuing Calibration Check 
Calibration Check Standard 
Laboratory duplicate/replicate analysis, etc. 

Provide this information for each of the specific sampling 
and analytical methods used. In addition, indicate at what 
stage in the analysis each of these checks will/do occur and 
at what frequency. Provide a table (if possible) to outline 
these steps. 

XI. DATA REDUCTION, VALIDATION AND REPORTING 

In completing this section more detail is needed and the 
field activities must be addressed. The information in 
section 3.10 of Task III of the RFI Workplan provides for a 
general overview of the required procedures. Provide 
additional details to this information in the QAPjP or 
provide detailed references to a document (section and page 
number) where the information can be found. 

Specifically, the following need to be addressed: 

Discussion that assures the resulting data package will 
comply with Functional Guidelines for Evaluating 
Organic/Inorganic Analysis - U.S.E.P.A. 

Summary of data reduction procedures 
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Statistical approach summary and details of how (and 
which) the statistical functions relate to data 
reduction, validation and reporting. 

Detail the methods to be used for the reduction of both 
field and laboratory data. 

Describe the criteriajguidelinesjprocedures to be used 
(by an individual independent of the laboratory) for 
data validation. 

Describe the data reporting format which will be 
followed, including all reporting forms and units. 
Include in this listing all contents of the lab data 
package. 

Provide this information, realizing that these procedures 
must be developed/performed independently of the laboratory. 
The information found in section 9.0 of the QAPP does not 
adequately address this requirement. 

XII. PERFORMANCE AND SYSTEM AUDITS 

The requirements of this section cannot be addressed by the 
laboratory QAPP and must be clearly defined within the site
specific QAPjP. These requirements deal with the 
performance of the sampling and measurement activities 
related to the field program. Provide, within the QAPjP, 
the following elements, noting that external audits are the 
responsibility of EPA. 

Elements to be addressed for both field and laboratory 
internal audits: 

• Identify the responsible party for these audits; 

• Specify the frequency of these audits to be conducted; 
and 

• Describe the methods/procedures to be used for 
conducting these audits. This should include: 

independence of audit; and 

examination of sample handling and other records. 

XIII. PREVENTATIVE MAINTENANCE 

This requirement is not specifically addressed in the RFI 
Workplan. Provide procedures in the QAPjP for the 
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preventative maintenance of the field equipment that will be 
used as part of the investigative field program. 

Information regarding preventative maintenance of laboratory 
equipment may be incorporated from the QAPP, but only if 
these procedures allow for the maintenance of the equipment 
in a manner that assures the quality of the analytical 
results. Alternatively information regarding preventative 
maintenance of laboratory equipment may reference SW 846 or 
other standardized methods. 

XIV. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY AND COMPLETENESS 

Details of the procedures to address this requirement were 
not found within the RFI Workplan (except sparsely and only 
verbally in sections 3.10, and 3.11). Information was found 
in section 13.0 of the laboratory QAPP. Incorporate this 
information into the QAPjP and include greater detail and 
example equations for percent recovery, relative percent 
difference (RPD), relative standard deviation (RSD), Method 
detection limits (MDL), and percent valid data. This 
information must be supplied in the QAPjP or may reference a 
Data Management Plan (DMP) which contains all of this 
information. However, the supplied DMP (with the RFI 
Workplan) does not adequately address these issues. Provide 
detailed procedures for assessing data precision, accuracy 
and completeness. 

XV. CORRECTIVE ACTION 

In general this section must provide adequate detail to 
addressing corrective actions for field andjor laboratory 
activities. Incorporate sections 14.0 of the QAPP and 
section 4.4 of the Task III RFI Workplan into the QAPjP and 
ensure that the following elements are included: 

• The pre-specified conditions that automatically trigger 
corrective action. 

• Personnel who initiate, approve, implement, evaluate, 
and report corrective action (by title). 

• Procedures to initiate, develop, approve and implement 
corrective actions. 

• Alternative corrective actions to be taken. 
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XIV. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The requirements of this section may be fulfilled by 
combining the information found in section 15.0 of the QAPP 
with that of sections 2.5, 4.5, and 4.6 (including 
subsections) found in Task III of the RFI Workplan. Quality 
assurance reports are required to be submitted to management 
on a periodic basis to ensure that any problems are 
investigated and proper corrective actions are taken. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 
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Environmental Testing and Certification Corporation (ETC) is 
a full-service environmental organization specializing in labora
tory analytical services, computerized data management, consulting, 
and field support services. 

ETC is a wholly-owned subsidiary of OHM Corporation (OHMC) . 
OHMC, formerly Environmental Treatment and Technologies Corporation 
(ETTC), was created in 1986 through the merger of O.H. Materials 
Corp. and ETC. 

The ETC organization is a network of four integrated labora
tories located throughout the United States with over 300 employ
ees. Each of the four laboratories is linked electronically to the 
central mainframe computer located in Edison, New Jersey, which in 
turn can be electronically accessed by our clients. 

The ETC laboratories are located as follows: 

ETC-Edison 
ETC-Findlay 
ETC/Multi-Tech 
ETC-Toxicon 

Edison, New Jersey 
Findlay, Ohio 
Santa Rosa, California 
Baton Rouge, Louisiana 

Detailed information such as mailing addresses and telephone 
numbers for each of the laboratories are presented in Table 1.1. 

1.2 HISTORY OF ETC 

ETC was founded in 1981 by former senior level EPA administra
tors, who saw the need for a laboratory to provide high quality 
analytical testing and data management capabilities in response to 
the requirements of environmental regulations. This laboratory, 
which now serves as ETC's corporate headquarters, is located in 
Edison, New Jersey. ETC-Edison is the largest and most diverse of 
the six network laboratories. The ETC Marketing, Network QA, 
Systems Groups, and Central Database are located in Edison, New 
Jersey. 

In December 1985, ETC increased its service capabilities and 
established a regional presence through the acquisition of Toxicon 
Laboratories located in Baton Rouge, Louisiana. ETC-Toxicon has 
nine years of experience in the environmental analytical business 



TABLE 1.1 ETC NETWORK LOCATIONS 

ETC-EDISON 
284 Raritan Center Parkway 
Edison, New Jersey 08837 

(Phone) 201-225-5600 
(Fax) 201-225-6777 

ETC-Findlay 
16406 U.S. Route 224 E. 
Findlay, Ohio 45840 

(Phone) 800-537-9540 
419-423-3526 

(Fax) 419-424-4998 

ETC/Multi-Tech 
320 Tesconi Circle, suite G 
Santa Rosa, California 95401 

(Phone) 707-544-5570 
(Fax) 707-544-4906 

ETC-Toxicon 
3213 Monterrey Boulevard 
Baton Rouge, Louisiana 70814 

(Phone) 504-925-5012 
(Fax) 504-926-5326 
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and was one of the sixteen charter Environmental Protection Agency 
Contract Laboratory Program Laboratories; and has participated in 
the program for both organic and inorganics. 

In July of 1987, ETC again expanded its network (a total of 
six laboratories) and established its presence in California 
through the acquisition of Multi-Tech Laboratories. ETC/Multi
Tech, located in northern California, was founded 15 years ago and 
was one of the first laboratories certified by the California 
Department of Health Services (DOHS) when they began their certi
fication program. 

1.3 INTRODUCTION TO QUALITY ASSURANCE 

The importance of analytical data validity can not be under
estimated when making decisions concerning environmental issues. 
The principle mechanism by which a laboratory strives to ensure the 
useability of laboratory generated analytical data is the develop
ment and maintenance of a Quality Assurance (QA) Program. The QA 
Program is a complete and comprehensive program which ultimately 
assures that the analytical data generated is accurate, reproduc
ible, valid, and defensible. 

Any project or contract may specify additional or alternative 
QA/QC. When this occurs the development of a Quality Assurance 
Project Plan (QAPP) is usually required. This document details the 
quality assurance project plan ETC-Findlay Laboratory intends to 
use for the CLIENT. 

2.0 STATEMENT OF POLICY 

Sound environmental analytical measurements are essential to 
provide the data necessary to ensure the effective completion of 
an environmental assessment or remedial action. The following 
Generic QA Plan will be the guideline by which sampling, analysis, 
data reduction, and data interpretation will be performed for all 
projects. The plan outlines the minimum procedures that will be 
routinely used to assure the quality of the samples obtained, 
analysis performed, and data generated. 
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ETC is committed to providing all of its clients with the 
highest quality of service available in all of its fields of 
operation. The following sections will confirm this commitment to 
providing precise, accurate, and complete environmental measure
ments by outlining the QA/QC procedures that will be enforced and 
employed on all projects. 

3.0 ORGANIZATION AND RESPONSIBILITY 

The following figures detail the corporate structure, labora
tory structure, and project organizational relationships between 
ETC-Findlay Laboratory and the CLIENT. 

3.1 CORPORATE ORGANIZATION 

Figure 1.1 outlines the corporate structure of the ETC 
organization. The ETC laboratory network is comprised of three 
sections: ETC-Edison, ETC-Toxicon, and the Operation Support 
Laboratories (OSL). The OSL laboratories are: ETC-Findlay, ETC
Florida, ETC-Minnesota, and ETC/Multi-Tech. 

3.2 FINDLAY LABORATORY ORGANIZATION 

Figure 1.2 outlines the structure of the ETC-Findlay Labora
tory. The laboratory is divided into three principle analytical 
departments: Inorganic, Organic, and Sample Preparation. The 
Inorganic Department is further subdivided into ion chromatography 
and trace metals, while the Organic Department is divided into gas 
chromatography, high performance liquid chromatography, and gas 
chromatography/mass spectrometry. The Sample Preparation Depart
ment consists of two sections: conventional analyses and sample 
preparation. 

3.3 CLIENT PROJECT ORGANIZATION 

Figure 1.3 outlines the organization between ETC-Findlay 
Laboratory and the CLIENT. 

3.4 RESPONSIBILITIES 

Specific responsibilities are summarized in the following 
sections. 
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NETWORK QC OFFICER 
Dave Spies 

I 
ETC-TOXICON 

Scott Bailey 

FIGURE 1.1 - ETC CORPORATE ORGANIZATION 



Administrator 
s. Bowser 

Computer support 
T. Shepherd 
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ETC-FINDLAY LABORATORY MANAGER 
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QA/QC 
J. Hnatow 

I 
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Services Mgr., R. Sloan 
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FIGURE 1.2 - ETC FINDLAY ORGANIZATION 



Field Samplers 

Administrative 
8. Bowser 

Computer Support 
T. Shepherd 

CLIENT 

OHM PROJECT MANAGER 

ETC-FINDLAY LABORATORY MANAGER 
Thomas E. Gran 

OPERATIONS MANAGER 
Joseph A. Hnatow 
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Client 
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Inorganics;Sarnple Prep & Conventionals 
Mgr. 1 R. Sloan 
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QA/QC 
P. Conlon 

Organics 
Mgr. 1 J. Martin 

FIGURE 1.3 - CLIENT PROJECT ORGANIZATION 
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The laboratory manager has overall responsibility for the 
technical quality, cost control, laboratory personnel management, 
and adherence to project schedules. His overall management invol
ves the quality assurance of the following items: 

o adherence to delivery schedules 
o deliverable reports 
o subcontractor work product if required 
o project;contract cost control and accounting 
o performance of the key personnel 

3.4.2 Laboratory Quality Assurance Officer 

The QA Officer is responsible for monitoring the quality of 
the laboratory work and taking appropriate actions to ensure that 
the standards are being met. The QA Officer reports directly to 
the Laboratory Manager and the corporate QA Manager in reviewing 
the work of teams and individuals. The QA Officer is responsible 
for the following items: 

o preparing and overseeing the preparation of the laboratory 
QA/QC plan 

o establishing QC procedures, providing control samples and 
setting warning and action limits for every test;or para
meter to standardize laboratory operation for quality 
performance 

o monitoring compliance with the laboratory's QA/QC plan by: 

- reviewing QC-related activities and documentation for 
completeness in accordance with the QA/QC plan 

- identifying and referring any instances in which the 
QA/QC objectives are not being met to section heads or 
laboratory service managers for remedial and/or cor
rective action and 

- following up on the remedial and/or corrective action to 
assure that QC objectives are once again being met: 

o serving as the laboratory point-of-contact for the exchange 
of QA/QC information with the authority to approve or dis
approve, along with the Laboratory Director the release of 
analytical data. 
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o providing input for all on-site QA/QC inspections 

o coordinating a corrective action plan in response to 
deficiencies identified during laboratory inspections 

o project compliance screening for all data reports. 

3.4.3 Laboratory Department Manager 

The Laboratory Department Managers are responsible for the 
fiscal, technical and personnel management within each of their 
respective departments. The laboratory department managers report 
to the laboratory manager. The laboratory department managers are 
responsible for the following items: 

o Departments fiscal and technical objectives 

o Direct and coordinate the various work groups within the 
department 

o Monitoring department wide QA/QC objectives 

o Ensuring that the correct analytical methodology is used 
within their department 

3.4.4 Laboratory Section Supervisors 

The laboratory section supervisors ensure that the sample 
analyses are conducted within the required QC parameters and they 
are responsible for instrument calibrations and maintenance pro
cedures. They monitor the quality/quantity of all reagents, 
solvents and other materials used in the analysis. They are re
sponsible for the technical quality and adherence to delivery 
schedules. Together with the bench chemist and personnel assigned 
to do the task, they are responsible for the bench level QC of the 
samples to be analyzed. 

4.0 QUALITY ASSURANCE OBJECTIVES 

4.1 DEFINITION OF TERMS 

To avoid misinterpretations, 
cribe the definition of various 
manual. 

the following subsections des
terms used within this QA/QC 
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A quality assurance program is an essential part of a sound 
analytical protocol used by individuals and/or laboratories to 
detect and correct problems in the measurement process or to 
demonstrate attainment of a state of statistical control. The 
objective of a quality assurance program in analysis is to reduce 
the measurement errors to agreed-upon limits and to produce results 
of acceptable quality. Two concepts are involved in quality assur
ance: l) quality control, the mechanism established to control 
errors, 2) quality assessment, the system used to verify that the 
analysis is operating within acceptable limits. (REF. 1) 

4.1.2 Quality Control 

A quality control program includes the following: 

o Development of and strict adherence to principles of good 
laboratory practice. 

o Consistent use of standard operating procedures. 

o Establishment of and strict adherence to carefully designed 
protocols for specific measurement programs. 

o The consistent use of qualified personnel. 

o Reliable and well maintained equipment. 

o Appropriate calibrations and standards. 

o The close supervision of all operations by management and 
senior personnel. 

When properly conceived and executed, a quality control pro
gram will result in a measurement system operating in a state of 
statistical control, which means errors have been reduced to 
acceptable levels and have been characterized statistically. 
(REF. 1) 

4.1.3 Quality Assessment 

Quality assessment is the various techniques used to assess 
the quality of the measurement process and the results. The 
establishment of a system of ''control charts'' is a basic principle. 
Control charts are plots of multiple data points from the same or 
similar samples or processes versus time. An example of a typical 
laboratory control chart may be found in Figure 1.4. 
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They are used to determine if a system is in a state of 
statistical control. Control charts should be used to visualize or 
monitor the relative variability of repetitive data. They can be 
used with reference materials, spiked samples and the analysis of 
surrogates as a means of assessing the accuracy of the measure
ments. (REF. l) 

Quality Assessment Procedure 

Procedures used to assess the effectiveness of the quality 
control system include: 

o Internal Performance Audits -- conducted by the use of 
control samples, replicate measurements, and the use of 
reference materials in conjunction with control charts. 

o External Performance Audits conducted by the use of 
inter-laboratory checks such as: 

- Participation in laboratory evaluation programs. 

Participation in round-robin method and performance 
evaluation studies. 

- Participation in performance evaluation samples available 
from EPA. 

Analysis of split samples and comparing results with the 
other laboratory. 

Quality Assessment Procedure Summary 

A simplified working document or chart which enables one to 
preview the basic quality control program and its effectiveness 
shall be maintained on a routine basis. The following parameters 
are to be tracked and charted: 

o surrogate spike recoveries for all samples 

o targeted analyte method spike recoveries on a per batch 
basis 

o matrix spike duplicate sample results as a measure of 
precision. 

4.1.4 Data Quality (REF. 2) 

Data quality is the totality of features and characteristics 
of data that bear on their ability to satisfy a given purpose. 



Parameters of major importance are accuracy, 
ness, representativeness and comparability. 
follows: 
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precision, complete
These are defined as 

o Accuracy -- degree of the difference between the measured 
or calculated values and the true values. 

o Precision -- reproducability or degree of agreement among 
replicate measurements of the same quantity. 

o Completeness -- expressed as the percentage of valid data 
obtained from a measurement system. 

o Representativeness -- degree to which the data accurately 
represents a characteristic of a population, parameter 
variations at a sampling point, a process condition or an 
environmental condition. 

o Comparability -- the confidence with which one data set can 
be compared to another. 

4.2 Quality Assurance Objectives 

The purpose of ETC-Findlay's quality assurance program is to 
ensure that the laboratory provides high-quality and cost-effective 
services and products to its clients. Although specific quality 
assurance procedures may be designed to meet the needs of specific 
projects individual program, the general objectives are: 

o Data should be accurate in terms of their agreement with 
a reference or true value. 

o Data should be precise in that there is agreement among 
the individual measurements made under similar conditions. 

o Data should be complete in terms of the amount of data 
available versus the amount of data evaluate. 

o Data should be comparable to prior relevant data for 
evaluation and testing purposes. 

o Data should be representative of the overall population or 
data base of a parameter measurements. 

o Data should be reproducibly obtainable under similar condi
tions, whether generated by the ETC-Findlay Laboratory or 
by another firm. 
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o There should be an upgrade of the overall laboratory 
performance. 

All of the above objectives are ensured by the QA/QC program 
which monitors all phases of the data generation, ranging from the 
sample collection to sample handling, to the actual analysis and 
data reporting t t involve measurements of both inorganic and 
organic constitue~ts. These procedures will be followed by all 
personnel and will routinely be reviewed by both the Laboratory 
Director and the QA Officer. 

4.3 QUALITY ASSURANCE APPROACH RELATING TO MEASUREMENT OF DATA 

The laboratory scope and approach to produce data of known and 
sufficient quality are described in this section. Guidelines are 
provided for the assessment and reporting of data quality for any 
environmentally related measurements and for the incorporation of 
such assessments into major environmental data bases. 

Controlled sample receiving, logging and tracking throughout 
the length of the projectjcontract is maintained to ensure sample 
integrity throughout the analysis scheme. Documentation of instru
ment performance and preventative maintenance is used to provide 
a permanent record for data validation. The ETC-Findlay laboratory 
routinely checks the quality of analytical work through the 
analysis of quality control (QC) reference samples, duplicate 
samples or matrix spike duplicate, and spike samples. 

4.3.1 Accuracy 

The accuracy of the measurement data is evaluated by the 
comparison of the percent recovery of QC reference materials of 
known or established concentration, independent of routine calibra
tion. It is used as prepared or diluted with an inert matrix as 
a blind environmental sample. Statistically based control limits 
are established for each method of analysis and sample matrix. 

A spiked sample is analyzed routinely for each batch of 20 
samples and is dependent upon the sample matrix, method of 
analysis and concentration level. A more frequent analysis is 
performed on a method specific basis. Recoveries are assessed to 
determine method efficiency and matrix interference effects. 

Analytical accuracy is expressed as the percent recovery of 
an analytejparameter which has been added to the environmental 
samples at a known concentration before preparation and analysis. 
The equation used to calculate percent recovery is as follows: 
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Spike Sample Result - Sample Result X 100 
Percent Recovery = -----------------------------------------

Amount of Spike Added 

4.3.2 Precision 

The laboratory uses matrix spike duplicates to assess preci
sion. A matrix spike duplicate is analyzed for each batch of 20 
samples for in-house QC and is dependent upon the sample matrix 
and method of analysis. A more frequent analysis is performed on 
a method specific basis if necessary. The basic precision statis
tics obtained from the multiple batch frequency may be compared to 
develope a graph assessment, using control limits, for a given 
sample matrix. 

Analytical precision 
difference between results 
a given analyte. Relative 
as follows: 

is expressed as a percentage of the 
of matrix spike duplicate samples for 
Percent Difference (RPD) is calculated 

MS Result - MS Duplicate Result x 100 
RPD = -------------------------------------

Mean of MS and MS Duplicate Results 

where: 

MS = Matrix Spike 

4.3.3 Completeness 

For the data to be valid, it must meet all the acceptance 
criteria including accuracy, precision and any other specified by 
the analytical method used. Data validation procedures are 
employed to minimize the amount of bad data getting through data 
collection. 

4.3.4 Representativeness 

Data generated by the laboratory shall be representative of 
the overall population of samples collected and analyzed. It shall 
be representative of the laboratory data base of accuracy, preci
sion measurements of the particular parameter(s), matrix, and 
analytical method. If the same results are reproducible, the data 
can be said to represent the environmental condition. 
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Data generated shall be used to evaluate completeness of 
extensive monitoring programs and testing purposes based on the 
previous data measurements of the parameter(s), matrix, and 
analytical method. It shall be comparable to data sets recorded 
in the past to check for historical consistency. In order to 
maximize its usefulness, data shall be reported in appropriate 
units and in a consistent manner. Appropriate units are in 
accordance with the requirements stated in the October 26, 1984, 
proposed rules 4 0 CFR, Part 136, Guidelines Establishing Test 
Procedures for the Analysis of Pollutants. Data should be 
reproducible under similar conditions whether generated by the 
laboratory or by another firm. 

The following table (Table 1.2) outlines the QA objectives for 
the measurement parameters currently performed at the laboratory. 

4.4 REFERENCES 

1. "Principles of Environmental Analysis", Analytical Chemistry, 
Volume 55, pp 2210 - 2218, December 1983. 

2. DER Guidelines for Preparing Quality Assurance Plans, DER -
QA-001185, Florida Department of Environmental Regulation, 
January 1986. 

5.0 SAMPLING PROCEDURES 

5.1 INTRODUCTION 

This section discusses the standard practices and procedures 
utilized by sampling personnel during field operations to ensure 
the collection of representative samples. All sampling activities 
are conducted with the expectation that they will be used for 
enforcement purposes, unless specifically stated to the contrary 
in advance of the field investigation. Therefore, the use of 
proper sampling procedures cannot be over emphasized. The collec
tion of representative samples depends upon: 

o Ensuring that the sample taken is truly representative of 
the material or medium being sampled. 

o Using proper sampling, sample handling, preservation, and 
quality control techniques. 

o Properly identifying the collected samples and documenting 
their collection in permanent field records. 
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Recover-y 

rs~ 12; 
75 ~ 1 ?5 
7':1- 125 
/5 125 
75-125 
7')- 125 
(') 125 
7'). 125 
!'J- 12') 
{'j 1L)5 

/5-12') 
/5 115 
!'J- 1.:''J 
/5 12) 
/5- I<''J 
h lh 
(') 1.:''i 
/'J 1.''J 
f", 1?') 
('> 12'-> 
h 1/') 

/) 1!'> 
15 1.:'5 
(') 1 ,'') 

!5 125 
/5-1?') 
/5- 125 
75 125 
(')- 12') 
/5 125 
l'r 125 
{') 125 
(')- 12') 
/'l- 1!':1 
l'l 12':1 
I'> 1.'':> 
/5- 125 
!'J- 125 
!5 12':l 

/')- 125 
/') 125 
/'--,- 125 
7') l2'J 

Currl-'Leten•:~:, 

% 

90+ 
90• 
90+ 
YO• 
90• 
90+ 
9llt 
9U+ 
Yllt 

90• 
YO+ 
90• 
YO• 
YO+ 

YU+ 

YlJ• 

'Ill+ 
',II)+ 

',Ill t 

',lt)t 

'ill t 

Yl J+ 

'fiJt 

•;u • 
ll()+ 

90• 
<JU+ 
9llt 
90• 
9U• 
')0+ 
YU• 
90• 
l}Ut 

'ilJ+ 

'llJ + 

'Ill+ 

'iU• 
YU• 

41J+ 

'10+ 
'>lll+ 

Yt)• 

..;! 

~ 
t' 
til 

... 
N 

!;:: 
til 
0 

~ 
8 
0 
lid 
t< 

I() 
)' 

0 

~ 
til 
0 
8 
H 
< 
til 
00 

() 
0 
D 
cT ..... 
D 

"' II> 

"' 

'U 

"" .a 0 :0 
Ill "" Ill r<< 

Ill .... 
•• Ul 

IV .-.~ 

0 0 
W;:l 

0'--
H>"-'Z 

IVQ ,_.,. 
w <D 
woo 



f-'<~f'diHeter 

Anthracene 
lknZ1d1ne 
E:lenzo( a )anthracene 
Henzo(b) f I uo1· anthcne 
Henzo( k )f l uoranthene 
Bt."fUo( a )pyrene 
Benzo(g,h,i}perylene 
Bis(2-chloroethyl }ether 
B 1 s(2- chl oroethoxy )Ulethane 
Bi~(2·ethylhexyl)phthdlutc 

8Js(2-chloi·oisopropyl )ettJ<!I 

Lo -HrrnJoj.Jlenyl phenyl ether 
Hutyl benzyl phthdlate 
2- Ch l Of'(Xldphthal ene 
Lo-Chlorophenyl pflenyl ether 
Chrysene 
1,4-Dlchlor~nzene 

oibenzo(a,h)anthracene 
01-n-butylphthalate 
1,5·Dichlorobenzene 
l,Lo-OJchlorobenzene 
1, 2 · D ichl m·obenzene 
J, 3 -o ichlorobenz 1 dine 
Diethylphthalate 
Oin~thylphthalate 

2, 4 -Q mit rotot uene 
2,6-Dinltrotoluene 
Dioctylphthalate 
1,2-Diphenyl hydraz1ne 
f Luoranthene 
fluorene 
Hexad1l orobenzene 
Hexdch L orobut c~d 1 ene 
Hexdch L oroethane 
HeXdCh l Of()[ yc l OJ..X:IIt dd I t'llt.: 
lndeno-(1,2,3-c,d)pyrene 
I sophorone 
Nuphthale1.e 
N 1 t 1-obenzene 

N-Nitro::.odJ-n propylannne 
N- N 1 t rosod1 phenyL dllll ne 
Pt1enanthrene 

Pyrene 
1, 2, t. -1 r ILh Lorubenlene 

Mt•lh•><-1 

l:_f>A H2/U 

l f'A f_l!/l) 
lf-'A fl!1l) 
U'A lj2/U 
t.I-'A H2/U 
E f'A eno 
I:.PA 112/0 
EPA 8270 
EPA 82{0 
fPA 8270 
I:PA 8270 
EPA 82/0 
EPA 82/0 
EPA 82/U 
EPA 8270 
EPA 82/0 
EPA 8270 
f.PA 82/0 
EPA 82/0 
~PA 8270 
tPA 82/U 
!:l-'A 82/0 
E:PA 827l) 
I::PA 027(1 
tPA 8270 
H'A 82/0 
E f-'A 62/U 
lf'A 112/U 
! l-'A 8!/0 
ff'A 5.!/(J 
~ I'A 82!ll 
tf'A H2/ll 
Ef'A 52/U 
Ef-'A 82/U 
~ f'A H?/U 
I:.I'A 1::12!() 
U'A 82/ll 
Lf"'A 8!/0 
t 1-'A 82/0 
lf-'A 82/U 
lf-'A B.!/ll 
f f'A 82/(l 

lPA 11.'/0 
lf'A BUll 

\.Jdf Cl 

\.ldlCI 

IJdtL:r 

WdtL:I 

Wdter 

\.Jdter 

\.JdlCI 

\.ld t t~l 

\.ldlt~l 

\.l.tl t'l 

W<~ 1 t~r 

1-/dl ,_.l 

1-/dlL:I 

W<1lt:1 

Wd1t~r 

IJd(CJ 

IJ,Jtel 

\..I,Jt er 

W<il e1 
\J,II o:l 

\.J.JI L·l 

\.Jd t l~l 

\.Jdtd 

\..ldlt;l 

\.Jdlel 

\.Iuter 

\.ldt e1 
'.Jd([_>f 

W,1t L:r 

\.ldl t'l 

\.ldl el 

I-I .it l_'l 

\.I<.J(l'f 

\.ldt L:l 

\.ld t ('I 

\.ldltol 

\.J,Itcr 

\.ldt I~ I 

\.1,~ t er 

'.Jdtef 

\./<iter 

Wc~ter 

\.ldter 
\.ldtcc 

M,JII I,.; 

f-'rcc l'>lun 
RI'D 

+I- 20% 
+1- 20% 
•1- 20% 
tj- 20% 
t I· 20% 
+I- 20% 
tl· 20% 
tl- 20% 
tl 20% 
tj- ?0% 
t 1- 20% 

•1- 20% 
+-1- /U% 
• 1- ?U% 

• I ?U% 

• 1 /0% 
•I .'0% 
• I ,'ll% 

~ 1- /ill. 

'I ?UI. 
•1- 2tl% 
•I !lJ% 
•I .?o% 
t I 20% 
+-1- 20% 
t 1- 20% 
• I 20% 
•1- 2ll% 
• I !0% 
• I ,!O% 

'I 2U% 
•I 2U% 
• I- 2U'l.: 
• I 2U% 
t I- !0% 
t 1- 20% 
•1- 20% 
•I- 2U% 
•I- 20% 
•I !IJ% 

• I. /!J% 

• I- ..'II/. 
t J ,'IJ/. 

• I- /II% 

At t tll"dc y % 
Rc-1 uve1y 

75125 
~125 

~125 
/S-125 
75~125 

75 125 
~125 
75-125 
75~125 

75-125 
/5 125 
75 12~ 

~ 1!5 
!~ 125 
IS 125 
IS 125 
/5 12~ 

!~ 1!5 
/5 125 
/5-1!5 
15-1!5 
/5 125 
/5 1!5 
/5 125 
/5 125 
/5-1?5 
/5-1!5 
/5 1/5 
/5 1?5 
/5 125 
15125 
/5 1..'5 
15125 
/5 125 
/~-1/5 

/5 125 
75 125 
/5 125 
/5 125 
/5 12~ 

/5 125 
!~ 1?5 
/5-12~ 

/5 12~ 

CDupl t~tl'nc::.'> 
% 

90• 
90• 
90• 
90• 
90• 
90• 
90• 
90-t-

90• 
90+ 
90• 
9U+ 
90+ 
()lj-t-

YU+ 
90• 
YO• 
Yll• 
YUt 
YUt 
\10-t
<)U+ 

YO+ 
YO+ 
9Ut 
9(1t 

YOt 
Yflt 
<)()t 

l)l)t 

9Ut 
YO• 
l}(_)t 

l,ll)t 

Yll+ 
l,lih 

9tlt 
90-t-
90+ 
YO+ 
YU+ 
\ltlt 

YU• 
')IJt 

'"! 

~ 
t"' 
l'l1 

... .. 
~ w 
0 

~ 
'"! 
0 
:0 
>< 
10 
)0 

0 

~ 
l:'l 
0 
'"! 
H 

~ 
Ill 

0 
0 
p .... ..... 
p 
c:: 
Ill 
p. 

'd 
PI 
<.Qt:J;o 
Ill PI Ill 

rt"< 
Ill .-.~ 
• • Ul 

"' .-.~ 
.... 0 

w::l 
0'-
H>NZ 

NO ... "-
w "' woo 



---=~~-~-==---------

i-'dfi.1111eter· Mt.~rhud M,!l r rx 

---============---=---==============---=------=-----------

4-Chloro-3-Methylphenol 
2-Chlorophenol 
?,4-0lchlorophenul 
2, 4- D rmethyl phenol 
2,4-Dmitrophenul 
2 -Methyl -4,6-01 ru tr ophenot 

1 
2 N 1 t rophenu l 
4-Nitruphenul 
I-' en tach L oru1:t1enol 
Phenol 
2,4,6· rrichlorophenul 
Ani! ine 
Benzyl AI cohol 
4-ChloroanllJne 
0 1benzofuran 
2-Methylnaphthalene 
2 Methylphenol 
4-Methylphenol 
2-Nr troanll ine 
3 Nitmaniline 
4 Nitroan1Line 
2,4,)-lr1chlorophenol 
81 ~{ 2- ch L or·oethy L )ether 
B is ( 2- chi oroethoxy )meth&\e 
B 1 s- { 2- ch l oro i ~opr·opyl )ether 
4 · Bromoptlenyl phenyl ether 

4 -Chlorophenyl phenyl ether 

2-Chloronaphthdler~ 

1, 2-0rchlorubenzene 
1,3-0ichlorobenzene 
1 , 4 D 1 ch l urobenzene 
Hexachlorobenzene 
HexachlorobutddJene 
Hexachl oroc yc L opent ad i ene 
Hexachloroethane 
1,2,4- T r1 ch Lorobenzene 
2,4-0 
2,4-DB 
2,4,5-1 
2,4,5-TP<Si lvex) 
Odlapon 

[)I Cdlrbd 

Drchluroprop 
Drnoseb 

H-'A 112/0 
liJA 11!70 
!::!'A 1\NO 
U•A K?/0 
!: PA B!fO 
L:_f-'A t\2{0 
1:1--'A 8270 
l:f-'A 82/0 
EPA B2f0 
EPA 8270 
HA 8270 
EPA 8210 
EPA 15210 
EPA 8270 
EPA 8270 
EPA 8270 
I:YA 8270 
f.PA 8270 
f.I-'A 8270 
I:PA 82/1) 
l:.f'A H.!/0 
li-'A ilUU 

t PA 611 
lPA c..ll 
1:1-'A 611 
H-'A 611 
U'A 611 
LI'A o12 
ff-'A 612 
U'A tJ 1! 
l:f-'A 61.:' 
U'A 612 
H'A 612 
E f-'A 612 
U-'A 612 
i:PA 612 
EPA 81~0 
EPA 81')0 
li-'A 81~0 

U'A 8150 
fi-'A 81'10 
l:f'A 1i1'J0 
L f'A 8l':!U 
li'A 81':.U 

Wdter 

i.J.Jtt:r 

I.J,Jt er 
i.Jdter 

We~ t l·f' 

W.Jt L'r 

W.Jter 

W.!l el 

Wdlt'l 

Wdt<·r 

1.-J,Jtvr 

i.Jdt l'f 

W.Jt<-'1 

W"ter 

I.J<itt:l 

Wdlel 

W.Jt e1 

W.Jt<'l 

W.JlL'I 

I.J ,!\ ,_., 

1-J.Jt<:l 

\.Jdt t'l 

w . .r ,.r 
I.Jdll'l 

I.Jdtl'l 

I.Jc~ler 

i.Jdltol 

W<~l c1 

\.Jd( VI 

I.Jdl l'l 

W<-Ht'l 

W.1te1 

I.JdtL'I 

\.ldt er 

l..'dter 
l..'dter· 

'.i<~ter 

i.Jdl er 
Wt~ter 

Wdter 
WdiL·r

I.Jdter 

'..id( t:l 

I.J"Ier 

f'rel 1::.1011 
RPO 

• I- 20% 
+I- tO% 
•I- 10% 
•I- .:'ll% 
•J- 2U% 
+I- 20% 
+I ?U% 
• I ?D% 
•I !tl% 
• 1- ?ll% 
•I- ?0% 
t I .:'U% 
• I .'0% 
• I 2tl% 
1 I 2U% 

• I 2UI~ 
tl /U% 

• 1 !tl;-~ 

• I /tl.i.:: 

• I /IJ'/o 
t / /11'/v 
• /- lUI., 

• I /II% 

•J- Ill% 
+I- .!U% 

• 1 2ll% 
•I- /ll% 

•1- .'U% 

• I 2tl% 

• I '-'li% 

• I- .!ill" 
•I 2!l% 
+I- 20% 
+I- 20% 
t/- 20% 
+I - 20% 
+j- 2ll% 
t 1- 20% 
•J- ?U% 

• I .!U% 

• I- /()/" 
+ 1- .'ILl.. 

+I /IJ~<. 

• I .!t11~ 

Auurdcy% 
keLUver·y 

f')- 12~ 

IS liS 
IS 125 
75 12'::1 
/5- 12'> 
75 125 
t:.O 120 
60 120 
6U 120 
10 1 ~u 
1">- 12':i 
/') 1.:') 
{')- 1/5 
/)-12) 
!'i- 1 ?') 
{')- 1/') 

/'-_, 1?'> 
/') 1!'; 
('_l 1 c') 

/':i 1.:'') 
h 115 
/'J 1!~ 

/':. 1/') 
/') 1/'::l 
hl/5 
h lA 
(') 12':. 
/':. 12) 
/') l!':i 
{')- 1?5 
/) 12') 

15 1!5 
/5 1t'J 
h 125 
/'::l-12'1 
1'>-12'::1 
60-120 
60-120 
Wl!O 
60 120 
60 120 
00110 
bO liD 
6U 120 

Cor11plett:1K'::.:-. 

YO• 
90• 
90• 
90• 
YO+ 
90• 
9Ut 

90• 
90• 
YO+ 
90• 
90+ 
YU+ 
9lh 
'JIJ t 

YO• 
YO• 
9U• 
1JU t 

YU+ 

YIJ• 
'}()+ 

YtJ • 
YU• 
YU+ 

90+ 

Yilt 
Yth 
YU+ 

90• 
9U• 
90• 
YO+ 
90t 
YO+ 
90• 
YU• 
9Ut 

YU• 
9th 
YU• 
Yll+ 
'Ill t 
<J(It 

8 

~ 
t"' 
l'l .. 
"' 

~ 
til 
0 

~ 
8 
0 
:<! 
>< 
10 
)' 

0 

2! 
l'l 
0 
8 
H 
<l 
M 
{J) 

0 
0 
l:l ,.. 
1-'
l:l 
~ 
til 
p. 

'd 
PJ 

<Q 0 :0 
Ill PJ 1D 

rt<: 
ID 1--'-
., Ul 

IV 1-'
IV 0 

W;:l 
0'--
H!"-'Z 

NO ,_,, 
w .0 
woo 



Parameter Me thud Mdtf\1<. 

~~---~~-=----===~==--===----=====~=====-~-=--------=--=--------------------=---

Ml:f'A 
MCf'P 
Ant Jn~<.lfly 
Ar~en1c 

Bar1um 
Beryl l lUll 
Cadnnun 
ChrOOJIUll, Total 
Cabal t 
Copper 
lead 
Mercury 
Mol ylxierun 
N1ckel 
Set enllMTl 
S Jlver-
Thal I llMll 
VanadiLM"n 
z 11\C 
Bn.xnodi ch t or01nethane 
Bromoform 
BrOIIPillethane 
Carbon Tetrachloride 
Ch L orobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chtoroethane 
D ibromochloromethime 
1,2"Dichlorobenzene 
1,3-Dichlorobenzer~ 

1,4-Dichlorobenzer~ 

D 1 ch l orod if t uorootethane 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
trans -1,2 -D 1 chl oroethane 
1,2-Dichloropropane 
Cis-1,3-0ichloropropene 
trans -1 , 3 ·0 1 chI orupmpene 
Methylene chloride 
1, 1,2,2-Tetrachloroethar~ 
I et r·ach I oroethene 
1. 1,1-1 r Jchloroethdr-.e 

tPA tn<)o 
f 1-'A ti 1')0 
U-'A 6U10/ /U41 
1:1-'A 6010/ /Ool 
tf'A 60101 /()g] 

f- 1-'A 60101 7091 
EI'A 601011031 
l:f-'A 6010/7191 
EPA 219.1;6010 
EPA 6010//211 
EPA 601017421 
EPA 7471 
EPA 246.2;6010 
EPA 6010/7521 
EPA 6010/7741 
EPA 601017761 
EPA 6010/7841 
EPA 6010/7911 
EPA 6010/7951 
EPA 8010 
I:PA 8010 
lPA HU10 
Ef-'A 8010 
I:PA BOlO 
EPA BOlO 
H'A 8010 
f:PA 8010 
EPA BOlO 
I:PA 81)10 
EPA 8010 

EPA BOlO 
LPA 8010 
I:_PA 8010 
tf'A 8010 
EPA 8010 
fPA 8010 
EPA 8010 
EPA t\010 
f:.PA 8010 
l PA 8010 
EPA 8010 
tPA 8010 
EYA 8010 
l:f-'A 8010 

\..juter 
\.J,Jt er 
SolliWa:-o.te Sollllllllj!llrl 
SUI lj\..ja~te Sol ld/l 1qu1d 
Sulll\..ja:-.te Sol 1d/11qutd 
Soll/\.laste So\Jd/L tq11\d 
Soli/Wd~te Su\JdiLILJUid 
Soll/Wd~te SolJd/L 1qu1d 
Sot 1/\./d~te Solld/llqutd 
Sulll\.lcaste Solld/ltquld 
SuJ[/I,ju~.te Sol Jd/llctlld 
Sulll\.1,;;-,te Sulid/llqtJid 
Suii/Wdste Sul1d/\14'Jill 
Sui\/l.ldste Solid/Liquid 
Sull/'w'aste Sol HI/L lqt.lld 
Soi 1/\./d:-,te Sulidll HjUid 
SoJliW<.~:-,te Sol Jd/L lljUid 
Sull/l.ld':>te Sul 1d/l1qu1d 
Soi (/Wd:.te SulllJ/l l(l!Jid 
~oll/\.ldste Sol1d/l lljUid 
Sull/'w'dste Sulld/LiquJd 
Su\ 1/\.lct:-,te Sulldll H..juld 
Soll/l.ld~te Sulld/L JqtJHl 
SUI(/1./dste Su\id/llqLnd 
SoJI/I.Jdste SolJdlllqtJJd 
Soi ll'w'dste Solld/L 1qu1d 
Sol L/I.Jdste Sol idll iqu1d 
SuJ(/1./dSte Sui id/l H.f-Jid 
Snll/I.Jdste Sultdll lquld 
Suii/I.Jdsle SulJd/L lq!.lld 
Sull/'w'd:.te Sul1d/Liqu1d 
SoJI/I.Idste Sol1d/L IL}UHJ 
Soi (/I.Jdste Sol id/lHILJld 
Sol l/Wdste Solld/L 1quid 
Soil/Waste Solid/Liquid 
Soil/Udste Sulid/LiquH.J 
Soil/l.laste Sol idll iquid 
Soi 1/'Waste Sot tdlllc.JUid 
So11/Uaste Sol Jd/llqt..nd 
Soi LJ\Ja5te SolidlllqtJ\d 
Sot l/l.laste Sui H.l/llqt..Jid 
Sui l/Wdste Sol 1dll lqtJid 
Soll/I.Jaste Sol1d/ll4llld 
Soll/Wa:.te Sui tdll H.-l' .. Jid 

Precision 
RPD 

+I- 20% 
t 1- 20% 

• I· 20% 
1 1- 20% 
+I- 20% 
+/ 20% 
lj- 20% 
+j- 20% 
·J- 20% 
+j- 20% 

+I- 20% 
+I- 20% 
•! 2U% 
•J- /0% 
+I- 2U% 
lj- 20% 

•! 20% 
~I- 2ll% 
•I- ZU% 
+I !0% 
•1- .?U% 
+/ !0% 
•! 20% 
•1- 20% 
+j- 20% 
+/- 20% 
• J- 20X 
•!. 20% 
+I- 20% 
•! 20% 
tf 20% 
tj- 20% 
+I· ZU% 
+j- 20% 
+j- 20% 
+I- 20% 
+/- 20% 
•J- 20% 
-t-j- 20% 
t/ 2U% 

• I- ?U% 
+I· 2U% 
+j- !ll% 

• I /U% 

AccUI·acy % 
Recovery 

60 120 
6ll-120 
!'l- 125 
7) 12) 
75' 125 
{') 125 
15' 125 

"' 125 
75-125 
!5· 125 
1'>-125 
15 125 
/5- 11'> 
I'J- 125 
75- 125 
60 12U 
7)- 1?'> 
/)- 1!5 
{) 1!) 
I'J 12'> 
7'> -12'> 
I'>- l.J'> 
!'>" 125 
75 125 
!'> 125 
7)- 12'.> 
!'>- 125 
75- 125 
{'J 1.?5 
I'>- 125 
{')- 12') 
{'). 12'J 

15 125 
75- 12'> 
/') -125 
I'> -125 
75,125 
15, 125 
!'J 125 
15 12) 

"' 125 
15' 125 
/'l· 125 
{)- 125 

Completene::;~ 

% 

90+ 
90+ 
90• 
90+ 
90+ 
90• 
90• 
9ll+ 
90+ 
90+ 
90• 
'I{)+ 

90• 
90+ 
9()+ 

YO• 
90+ 
40+ 
YO+ 
9U-t-
9U+ 

Yll+ 
YO+ 
YO+ 
9D+ 
90• 
90-t-
90+ 
YO+ 
90+ 
9ll+ 
90+ 

90• 
90+ 
90• 
90+ 
90+ 
90t 
YU+ 

YU+ 

YO+ 
90+ 
90• 
lflJ• 

o-3 

~ 
t< 
1:':1 

.... 

.., 

~ 
III 
0 

!S 
o-3 
0 , 
>< 
10 
)I 

0 

~ 
1:':1 
0 
o-3 
H 

~ 
Ol 

0 
0 
1:1 ... ,... 
1;1 
~ 
Ill 
p. 

'U 
PI 

.a tJ "' CD PI CD 
rt< 
CD ,_... 
•• Ul "' ,_.., 

w 0 
w::> 

0"
rtrvZ 

rvo 
~-'"-
w "' woo 



Pdrc.t~neter Mt"thud M,Jtf'l X 

--=====----====--=----=~==~=========--=---------------------------=---------

1, 1,2-Tnchloroethanc 
1 ,, 1 ch t oroethene 
I rich lorof l uorcwneth,me 
V1nyl Chloride 
Benzene 
Chlorobenzene 
E thylbenzene 
loluene 
Xylene 
Carbon d1sulfrde 
D rethyl ether 
Methyl ethyl ketone 
ML•thyl isobutyl ketone 
Acrolein 
Acrylonitrile 
lknzene 
Brurromethane 
Hr(WilOd i chI oromethane 
Bromoform 
Car bon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethytvinyl ether 
Chlorotorm 
Chlorcmethane 
Drbromochloromethane 
1,2-Dichlorobenzene 
1, 3-0 ichl orobenzene 
1,1-Dichlon>ethane 
1,2-0rchloroethane 
1, 1-0ichlon:.ethene 
1 ran~ -1,2-0 i ch L oroethene 
1,2-Dichloropropar~ 

CJs-1,2-Dichtoropropene 
lr-an~ -1, l-D i ch l oropropene 
E thy I benzene 
Methylene Chloride 
1,1,2,2-Tetrachloroethar~ 

Tetrachloroethene 
1,1, 1-Trichloroethane 
1,1 ,2- Trichloroethane 
Trichloroethene 
I,- i ch lorof l uoromethane 
loluene 

H'A 8010 
EPA 8010 
1:-1-'A 8010 
lf'A 8010 
I::PA 8020 
EPA 8020 
EPA 8020 
Ef-'A 8020 
EPA 8020 
EPA 8020 
EPA 8020 
E:PA 8020 
EPA 8020 
EPA 82t.0/8270 
EPA 821',0/8270 
EPA 821',0/8270 
EPA 821',0/8270 
E:PA 821',0/8270 
EPA 8240/8270 
EPA 8240/8270 
EPA 82t,O 
I::I'A 8~40 
l::f-'A 8240 
EPA 82t.O 
EPA 8?t,U 
EPA 82<,0 
~ PA 82t.O 
EI-'A 82£,0 
U-'A 821'.0 
EPA 821.0 
l::f'A 821.0 
I::PA 821.0 
~ PA 8240 
E:PA 8240 
EPA 8240 
EPA B2£,0 
EPA 8240 
EPA 8240 
I::PA 821.0 
EPA 8240 
EPA 821.0 
I:PA 8240 
t:PA 8240 
li-'A 8240 

So1li\Jd~te Solld/L 1qurd 
Sulli\Jd::.te Sol ld/1 rquld 
Sor li\Jd::.te Solld/l rq;_nd 
Surl/\Jaste Sol idlllLJUld 
Sor\1\Jd::.te Sol id/llyurd 
Solli\Jdste Sol id/L rquid 
Sur l/I.JdSte Sollcl/llqllld 
Su!liUd::.te Solid/liqUid 
Sull/l.ld~;te Sol id/L1qu1d 
Sui liW'dSte Sol ld/L 1qu1d 
Sur liW.JSte Sollll/L ILJUIJ 
Suiii\Jdo.te SolHlll lqt.Jid 
Sol liW'c~:,tt' Sol rdll llJUid 
Sur liW<.~,,te Sul ldll rquld 
Surl)Wd',te Sol Ld/Lrquld 
Sor\IW'd'>te Sol HJil rqurd 
Sol l/Wd:,te Sol lcl/l 1qu1d 
Surlll.ld~te Sulldlllqurd 
SulliWd:;te Sulrdlllquld 
Sur liWd:,Le Solidlltqurd 
Surl/\.I.J',te Sol ldlllqurd 
';.ul l1W,1:-:.te Solldll H(Uid 
SlJilli.Jd:;tt~ Sulld/lrquld 
Sur lii.J<~:;tc Sul 1diL1qurJ 
SurliWdste SollrlllrquLd 
Sorl/l,,dste Sol id/L ILJUid 
SoiiiWd:.te Sol hJIL rquld 
Sui liWd:.tc Sol1dlli4Uid 
Sull/W.J:-:.te Sulldllrqurd 
Sur liWd:-,te Sol ldiL rqutd 
Sui l/W'<~'>te Sol idiLILJUid 
Sorl/Ud:.te Sul iJI\ILJuld 
Soi 11\.Jd-.te Sui ld/l ILJtlld 
Soiii\.Jd~te Sol id/Llquid 
Sol l/\.Jc~>-.te Sol id/L 1qu1d 
So1 1/\.Jdste Sol idiLJqurd 
Soll/\.ldste Solid/Liquid 
SoiiiUaste Sol id/L rquid 
Sui ll\.laste Sol id/L 1qu1d 
Soi l/\.laste Sulrd/L 1qurd 
Sui liUaste Solrd/llyo..Hd 
Sol ll\.loste Sol rd/l 1qu1d 
Soll/Udste Sol Jdlllquld 
SoJII\.Id~te Sulrdll 1qu1d 

PrcLr~,rul 

RPll 

+I· 20% 
t-f- 20% 
+1- 20% 
tl· 20% 
+j- 2U% 

+j- 201. 
+I- 20% 
t I· 20% 
---1- 20% 
'I- 20% 
•1- 20% 
-t I• 20% 
•1- 2(1% 
'I ?U% 
t I- 2ll% 
t I /Ui: 
t/- 21J% 

• I 20% 
-tl 20% 
I I .:'0% 
I/- ,JI)(" 

t I 211% 
I I ,~()% 

•I ZO% 
11- CU% 
I I- 20% 
+ 1- 2U% 
• I ?U% 
I I 201'. 
+I 2U% 
I I 2ll% 
t I- 20% 
+I 20% 
tl- 20% 
t/ 20% 
• I· 20% 
+I- 20% 
-tj- 20% 
t/- 20% 
•I ?0% 
tl- 2U% 
tj- 20% 
I 1- 211% 
• I- /U% 

ACLLU'iJCY % 
ke'-overy 

75 125 
75 125 
7')- 1.?'> 
75 1?5 
15- 12'J 
75~125 

7> ~ 125 
15- 12) 
7'-J- 125 
75 125 
/5 ~ 125 
1~- 125 
{'-,- 1 !'; 

(')- l<''J 
{) 12) 
[') 12':! 
15-125 
{')- 12'l 
!':!- 12') 
{'--, 12') 
/)- 125 
/5 12':. 
[') 125 
!')- 1!':> 
{') 12':. 
7'}- 12) 
,., 12':1 
7'}- 1?) 

r5 12':1 
l'r 12'> 
!'J 125 
[')- 125 

7'1· 125 
/0~ 11' 
7) -12') 
7':i- 1/'J 
75~125 

75-125 
/5-12S 
75~ 125 
75 ~ 125 
75 ~ 125 
75 125 
75 125 

CtHI\-)letl:flt:'>:-:. 
% 

'10• 
'10• 
'10• 
'10• 
'10• 
'10• 
'10• 
90• 
90• 
90+ 
9!1> 
90• 
90t 
Yllt 
YUt 
90+ 

Yll• 
')(jt 

YO+ 
9th 
YU t 

YOt 

90• 
91J+ 
')lit 

90• 
9lh 
90• 
YO• 
90• 
90• 
90• 
')()t 

90+ 
90• 
YO • 
90• 
90• 
90• 
90• 
90• 
'Ill• 
9!1> 
9U• 

>'.1 

~ 
t"' 
1:'11 

.... 
N 

~ 
Ill 
0 

~ 
>'.1 
0 
1<1 
t< 
10 
)' 

0 

~ 
t'l 
0 
>'.1 
H 

< 
t'l 
Ol 

0 
0 
1:1 
rt .... 
1:1 c 
CD 
0. 

'1) 
PI 

<!) 0 :0 
ID PJ ID 

rt< 
ID t-'· 
•• U1 

"' ..... 
... 0 

w::> 
0'-
Ho"-'Z 

rvo 
ro"-· w'"' woo 
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Prl'C 1 :-,Jon ACllArdCY % CllH\-)l e t t,'l ley, 

f-'dr,:~~ueter M~thu<.l Mdt r-1 x I\ I'D Recojvery % 

-~~~~==~====~=~~=====--==~=========~===~=~==~==~==~-~=--=-=-~~; 

Vinyl Chloride H-'A 8?40 Sol l/~dste Sot Jd/ltquHJ -tj- 20% 75~ 125 90• 
lotal Xylenes H'A 11?40 Sull/\.Jil~,te Sol Hl/l llJUHJ -tj· 20% 75~125 90• 
Acetone I::PA H240 Sull/~dste Solid/liquid +!- 20% 75 125 90• t-3 
l Butanone (MEK) tf-'A H240 Sl!l[/~dste Solid/! Hjuld •I 2()% 15 125 90• :00 
LMbon Disulfide U'A tl/t,O Sull/\.Jdsle Solld/L 1quid •I 20% 75 ~ 125 90• IJ:I 

t"' 
Ethyl ether H'A H,!40 Sui L/\.Jd~;te Sollc:l/llyuld t 1- 20% /5- 12~ 90• 1:'3 
tthylene Oibromide I t!'A ti24U ~)llll/~d~,te Solld/1 1qu1d •I 2()% 75~115 9U• 
2-Hexanone lf'A 82t.O Sol[/\.JdSle Sulld/llljHid 'I 20% ?'J-125 90t .. . 
4~Methyl-2-Pentunone (Mll:lO EPA 82t.O ~ull/\.Jil~,te Sollel/l H[Uld •I 2U% !5- 12'l 90• N 
Styrene EPA 8240 Sull/~a~;le Solld/Llquld • I 20% 75-125 90• 
T et r·ahydrohwan EPA 8240 Sul l/~aste Sulltl/L H[Uid •I 2U% 15 ~ 125 90• 
1, 1, 2-1 nch loro-1, 2, 2- t r 1 t l uoJr·oethane 

~ (freon 113) EPA 8240 Sull/~d~,te Solld/l 1qu1d •I L'll% !':.. L:''J 90-t 

V1nyl Acetate EPA 8240 Soll/~dc.te Solld/L 1qu1d •I ~U% 15 12') 90• IJ:I 
Acenaphthene EPA 8270 Sell l/~<t::.te Sulld/L lCJUid +I- 20% 15 ~ 12, 90t 0 
Acenaphthyt ene EPA 8270 Su1 1/i.J.J~,t~ S<ll ld/l lqtlid •I ?ll% " 12') 9Ut !;;! 
Anthracene EPA 8270 Sull/i.J,Jste Sulld/lltjllld •I !IJ!. /') 12) 90• t-3 
Bt:.nz id1ne EPA 8270 Soll/i.JdJll' ~Olld/1 \tjllld •I ,'[)% I' 12') lJl)+ 0 
Benzo( a)anthracene t:PA 8270 ':>ui(/W'd:,te Sulld/l lL[ltld •I 2U% () 12'_i YO+ :0 
Benzo(b)f luoranthene EPA 8270 Suli/~.J:,ll· Sulld/llL[llld 'I ?U% /) 1c'') ')tl+ >< 
Benzo( k) t I uoranthene i:::PA 82/0 Sull/~d::.te Solid/LiqUid •I L'U% IS 1?':> YU• I() 
Benzo( a )pyrt.>ne I::PA 8270 Sul[/~<i~te Std lcJ/1 ICJUid •I - 211% I) 12') YU+ :00 
Benzo(g,h, 1 )perylene lPA Bl!U '::>ull/~<l~,te :::.ulld/1 Hjuld •I .!ll% /') 1?'J 90+ 
BIS(2-chloroethyl )ether t::PA snu Sull/~u~,te Sulld/l 1qu1d •I 2U% /')- 12':1 9Ut 0 
8Js{2-chloroethoxy)nethdne E:PA tV/0 Soli/\.Jd::.te Solid/liquid •I tO% 15 12'-J YU+ ~ 
Bis(2-ethylhexyt)phthalate EPA 8210 Soll/\.Jo::.te Solld/l Hftld 'I 20% 15~ 12S 90• 1:'3 
Bi s(2- chi oroi sopropy l )ether EPA 8270 Soll/~d::.te Solld/L ll[Uid t 1- 20% {')- 12':.i 90• n 
4-BrOfOOphenyl phenyl ethel EPA 82/0 Soi l/~d~,te St)ild/llqUld •I 20% 75 12') 90• t-3 

Butyl benzyl phthdlate £PA 82/ll Sull/\.Jd~.le Sui id/llquld •I 20% l'J 1 2') 9U• 
H 
< 2-Chtoronaphthalene EPA 82/ll Sull/i.Jd::.le Sulld/L Jqt_od •I 20% {')- 12') 90• 1:'3 

t, Chlorophenyl r:Jlenyt ether EPA 82/0 Sut t/I.Ja~ae SollU/l H-[Uld tj- 20% l'J 12') '/\). Ill 
Chrysene U'A 82/0 Sol t/~d~,te SoliU/L tquid t 1- ?0% {')- 125 90t 
1,4-Dich\orobenzene EPA 8!/U SoJl/'.Jdste Sol iU/L iqu1d •I !U% f)- 125 'IU• n 
0 i benzo( a, h )dnthrdcene EPA B!/0 Sol l/\.Jd::>te Sulld/lll-[Uld t I- 20% {'). 125 90-t 0 
Di·n-butylphthalate tPA 82/0 Sotl/\.Jaste Sot td/llquld +I- 20% 7; II' 9U• ~ '1:1 
1,3-Dichtorobenzene EPA 8270 Soi L/~aste Solld/L iqutd •I 20% 1">- 125 90• ... PI 
1,4-Dichtorobenzene EPA B270 Soi l/'Wa~te Soltd/L JqLrid •I- 20% 75 125 90• 

.... 
<Q 0 :u 

~ 
1,2·Dichlorobenzene I::PA 8210 So1 1/\.Jaste Sol 1d/L iyu1d +/- 20% ?'J- 125 90• ~ 

(\) PI (\) 
u("t< 

3,3 DichlorobenzldJne E-PA 8210 So1l/~aste Sol id/L lqLnd •1- 20% 75- 12':.i 90• I» (\) ,_. ~ 
0 1 ethyl Plthal ate E-.PA 82/0 Sui l/\.Jdste Sot td/L llJUHl •I 211% r; 125 90• p. .. Ill 

D Hnethylphthalate E-F'A 82/0 Soi l/~aste Sul1d/l HjUH.J !ll% 15 ~ 125 
~ 

"' ... ~ •I 'Ill. 
2,4-0inttrotoluene E-PA 82/0 Sui l/i.Jaste Sulid/llqlnd •I ?ll% /')- 125 'Ill• lJl 0 

w;:; 
2,6-Dinitrotoluene 1::1-'A 8270 Soll/~d::.te Sultd/L l((ltld •I /II% /) 12) \IIJ. 0'-. 
Dioctylphthalate l PA eno SuJI/\.Id.'>te Sulid/l 1'-f-Jld •I ,'II)(. !':> 12':. 'IU• H><'-'Z 

rvo 
f-''-. 
w w 
woo 



Par,Jjntler Method Mdtf"lX 
Prec1:-.1on 

RPO 
Accuracy % 

Rerove•·y 
Cou~leteness 

% 
-~=~-=~=~~=~=~~===~===~-~~====~===============~=======-~===~~~=~-~=====~~===== ---------=----------------==---=====2========--=-=== 

1,2-Diphenyl hydraz1ne 
~ (uoranthene 
~ luorene 
HeJ~.ucht orClt:x!nzene 
Hexdchl orobut ad 1 ene 
HelldC h l orocthdne 
heJI.dch l orocyc t opent ad 1 ent 
I r-deno- ( 1, 2, :S-c ,d)pyrene 
lsophorone 
Ndphthalene 
N 1 trobenzene 
N-Nitrosodl·n propylam1ne 
N- N 1 t r·osoch phenyl amine 
Phenanthrene 
Pyrene 
1,2,~-Trichlorobenzene 

~·Chloro-3-Methylphenol 

2-Chtorophenol 
2, ~ -D i chl orophenot 
2,4-Dlmethytphenol 
2,~·Dinitrophenol 

2-Methyt-~.6-Dinitrophenol 
2 · N 1 t rorJleno l 
~-NltrorJlenol 

Pentachlorophenol 
Phenol 
2.~.6-Trichlorophenol 

Anll ine 
Benzyl Alcohol 
~- Ch l OfOdO 1 ll ne 
Dlllenzoturan 
2-Merhylndphthaler~ 

2 Methylphenol 
~-Methylphenol 

2-Nltro<:~nll ine 
5 NJtrodnll 1ne 
~-N1troaniline 
Aldrin 
a_BHC 
b_BHC 
9 -BHC 
y -BHC(l lnddne) 
Chlordane 
~.4'-DDD 

E·PA 8210 
LPA 82(0 
H'A 8210 
1:-PA 8.:'10 
Lf'A 8210 
Lf'A 8210 
t:f'A 82/tl 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 82!0 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
HA8210 
EPA 8('10 
EPA 8270 
EPA8.?70 
EI-'A 8270 
EPA 82!0 
EPA BOL.0/82/0 
I::PA 8210 
t PA 82/0 
I f-'A 82!0 
l:f-'A 8.:'10 
t:YA 8270 
El-'A 804015270 
1:: f'A 8210/8270 
EPA 8270 
t.i-'A8270 
~PA 80t.0/8270 
EPA 8080 
l::f'A 8080 
EPA 8080 
EPA 8080 
t:PA 8080 
l::f'A BOBO 
E:PA 8080 

So1 1/l-ldste Sol1d/l1quid 
Sui 1/l-lnste Sol ld/! I4Lnd 
Soli/1-Jc~~te S:ol1dll 1qu1d 
Sui LIWc~»te SolJdlllqtnJ 
Sol 11\.idste Sol 1dll ltflld 
Sui l/1-Jaste Sol1dll Hfl-Jld 
Sol lli.J<'bte Solld/lHJUld 
Sui 11\.ic~stl' Sol idll lLl!lld 
Sull/i.Jaste Sol Hill 1qu1d 
Soiii\.J<:~::.te Sol idlll(fJld 
Sol 11\.Jilste Sol 1dll.ltl! .. lld 
Sullli.J,Jsfe ':.OlidiLHflld 
Sulii\.J<J~te Solidlllquid 
Solii\.J<iste Solldll 1q..J1d 
Soi l/\.J<Jste SolldllllJUid 
Soll/Uc~:..te Sol1dlt 1qu1J 
Soili\.J<-bte Solld/ll<flld 
Sot (j\.J,Jste Sultdll 1qt11d 
Sui li\.J<!~fe SulJd/llqUid 
sui 11\.J,,ste SulJd;L llflld 
Suilli.Jc~ste Sui idiL l4llld 
Sulli\.JiJ'>l<' Sol1dll lLjUld 
Sol 11\.J,J::.te Sol 1dll 1qu1J 
Sol lll-luste Sol Hlllllflll<j 
Su1 11\.Jdste Sol 1dll H-JUld 
Solli\.Jdste So\ idll lC!Uid 
Soll/1-JiJste Sulidll iqu1d 
Soi lll-ldste Sol Hill llfJld 
Sol l /i·ld~,te Sot 1dll1qcnd 
Sulli\.Jw;t.._, Sol1dll Hf-Jld 
Sol (/\.id~,te SOlldlllquH1 
Su1 L/'Wc~ste Sul1dll1qu1d 
Sol 1/\.idsfe Sol1dll1CjU1d 
Su1 11\.Jaste Solldll H-JU!d 
So 1 l 1\.J<h t e Su l 1 dl l 1 qtll d 
Sol liUd:-.fe Sui 1dlllqu1d 
Solli\.Jdste Sol idlltquld 
Sol 11\.Jaste Sol idiL i41-Jid 
Sui liUdste Sot 1dll llJUid 
Soil/I.Jaste Soltdlllquld 
So i I/ \.Ids t e So I 1 dl l l4Lil d 
Sotli\.Jc~ste Sol1dll1qu1d 
S(Jllii.J<~ste Sol 1diL1qutd 
Su1 (/1-Ja::.te Sol Hill llf-Jld 

+1- 20% 
+1- 20% 
+1- 20% 
+I- 20% 
+I· 20% 
+I 2U% 
+1- 2U% 
+1- 20% 
+ 1- 20% 
+ 1- 20% 
+I- 2U% 
+I- 20% 
+ 1- 2U% 
+1- 20% 
+I· 20% 
• I- 21l% 
t 1- 20% 
+I 2U% 
+I 2U% 
+I <'ll% 
+ 1- 2tl% 
+j- ill% 
•I 20% 
+I lUI.. 
-+1 20% 
+I 20% 
+ 1 · 20% 
+1- 20% 
+I- 2U% 
t 1- 211% 

• I- 20% 
+I- 2U% 
-+1- .!0% 
+ 1- 20% 

•1- 20% 
t I· 2UX 
+I- 20% 
+1- 20% 
• 1- 20% 
+I 20% 
+ 1, 211% 
t 1- (ll/" 
t I- /U'i{, 

+I- 211/" 

7~- 125 
/5 125 
75- 125 
15" 125 
75" 125 
/5- 125 
/'l-125 
7o"125 
15 125 
1'>. 125 
15" 125 
7'">-125 
75- 12S 
1'J 1 ?5 
T'J- 125 
f'J 1 ,~') 
IS- 12':> 
l'r 1!'> 
!'>- 1?') 
/'>- 12) 
!'J l?S 
1\" 12\ 
IS- 12'l 
(') 125 
/') 1t''> 
1'>-125 
1'>- 125 
{') 125 
1'>- 1/':l 
!'>- l?S 
1'>- 12':> 
7'>- 12~ 

t•J 1 !') 

/')- 125 

7'J-12'J 
I')- 125 

15" 125 
15-125 
!5-125 
15 125 

"" 125 
75 125 
15. 125 
15 12'-; 

90+ 
90• 
90• 
90+ 
90+ 
90• 
9ll+ 
90• 
90• 
90·+ 
90+ 
90+ 
90+ 
90+ 
9()t 

9!1+ 

90• 
90• 
90t 
90+ 
90• 
'ilh 
90• 
YO+ 

90• 
90• 
90• 
90• 
90+ 
90+ 
90+ 
90• 
90• 
90• 
90+ 
Ylb 
90+ 
90• 
90+ 
YO+ 
9U• 
90• 
YO+ 
90+ 

8 

~ 
!:" 
1:'11 

,_. 
., 

~ 
bJ 
0 

5;: 
8 
0 
:<! 
o< 
10 
)' 

0 

2! 
1:<1 
() 
8 
H 
< 
1:<1 
fll 

() 
0 
p 
rt ... 
p 
.:: 
til 
p. 

'd 
Ill 
Ul D :0 
(D Ill (D 

rT< 
(D ~-'" 

-- Ul 
N i-'" 
<11 0 

W;:l 
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H>NZ 
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~" w<D 
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Pardi\Jeter M'"thod 

~=========================~===========~===~=~=~~===~ 

4,4' -DOE 
4,4'-DDT 
Dieldrin 
Erdosul fan 
Endosul fan II 
Endosulfan sut1ate 
Endrin 
Enclr-i n aldehyde 
Heptachlor 
Heptachlor epox1de 
MethoxychlcH-
1 oxdphene 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
2,4-D 
2,4-DB 
2,4,>·1 
2,4,5-IP(SJLvex) 
Dal apon 
D icanba 
Dichtoroprop 
Dinoseb 
MCPA 
MCPP 
lgnitabit 1ty 
Corrosivi ty toward steel 
Extract ion Procedure (lP) 

Toxicity Test Method 
Oxidizer Spot Test 
pH Paper Test 
Sulfide Spot Test 
Cyanide Spot Test 
Flashpowt Determination 

t_PA 8080 
t:PA 8080 
I::PA 8060 
I::PA tlUtlO 
fPA 8080 
1::1-'A 8080 
1:.1-'A 8080 
I::PA 8080 
EPA 8080 
EPA 8080 
lPA 8080 
EPA 8080 
1::1-'A 8080 
EPA 8080 
EPA 8080 
EPA 8080 
EPA 8080 
EPA 8080 
EPA 8150 
fPA 8150 
lPA 8150 
I:.PA 8150 
EPA 81':!0 
EPA 81'10 
EPA 8150 
EPA 8150 
EPA 81'10 
I::PA 81:,() 

EPA 1020 
ti--'A 1110 

EPA 1.510 
EPA 0 SB 
EPA 058 
EPA 038 
I::PA 0~8 
EPA 1020 

The QA objectives are targeted Internal ldboratory ac l 11111t~ .. 

l'lCCI'>\00 

M,H r lK RPO 

Sol l;~u~te Sol id/l1qu1d • I. 20% 
Sol t/~dste Sot ld/L iqu1d •I· 20% 
Soll/\.laste Sol id/L lqlnd + ;- 20% 
Sui l}'.Jd<:>te Soi1J/L iqutd +;- 20% 

Soi l}'Wd<:>te Sol id/L lqtJid • I. 20% 
Sol t;~aste Sol Jd/L i4U1d •I· 20% 
Soll/\.laste Sol ld/llqt.Jid •!- 20% 
So1l/\.lc1~te Sot ill/L 1qu1d •!- 20% 
Sull/'Wd~te Sol1d/L lCJUid •!- 20% 
Sotl/~d~te SulHl/ltquJd 'I 20% 
Sol \/lold'>{l' Sol Hi/L lqutd •I 20% 
Sui l/\.ld~te Sulld/llqutd 'I 20% 

Sol t/'Wd~te Sul1d/L Hl'-Jld "I- 201 
Su1 (/1-ld:.te Sultd/l llflld 'I. 20% 
Sot L/W'oste Sol !d/Ll1fJJJ •I- 20% 
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o Maintaining sample chain-of-custody record(s). 

o Protecting the collected samples by properly packing and 
transporting (shipping) them to a laboratory for analysis. 

The objectives of this section are to present: 

o General considerations that must be incorporated in all 
sampling operations conducted. 

o Specific standard sampling site selection and collection 
procedures for an individual medium. 

o Specific sampling quality assurance procedures as well as 
equipment calibration and maintenance requirements for the 
sampling equipment. 

5.2 GENERAL CONSIDERATIONS 

The following factors and procedures shall be considered and 
implemented in planning and conducting all sampling operations. 
All these factors and procedures must be considered in view of 
specific objectives and scope of each individual field investi
gation. 

5.2.1 Selection of Representative Sampling Sites 

Representative sampling sites are dependent on the type of 
investigation undertaken and are discussed under type of sample 
procedures for each medium later in this section. 

5.2.2 Selection and Proper Preparation of Sampling Equipment 

The type of sampling equipment to be used is dictated by the 
investigation and is discussed for each medium later in this 
section. Appendix A describes the standard equipment cleaning 
procedures. 

5.2.3 Sampling Equipment Construction Material 

The material that sampling equipment is constructed of can 
affect sample analytical results. Materials used must not con
taminate the sample being collected and must be readily cleaned so 
that samples are not cross-contaminated. The standard materials 
for sampling equipment used to collect samples for trace organic 
compounds or metals analyses are, in order of decreasing desir
ability; Teflon, glass, stainless steel, and steel. 
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Parameters to be measured are usually dictated by the purpose 
of an investigation and should be based on required monitoring 
conditions (for example; NPDES or RCRA Permits) or on the field in
vestigator's or requestor's knowledge of the problem being investi
gated. 

5.2.5 Dissolved and Particulate Sample Fractions 

A water sample is generally composed of dissolved and particu
late fractions. When it is necessary to analyze samples for each 
fraction, instead of the total sample, it may be necessary to 
filter the sample in the field. Field filtration should be con
ducted only for conventional analytical parameters or metals; 
samples that will be analyzed for organic compounds shall not be 
filtered in the field. 

5.2.6 Required Sample Volumes 

The volume of sample obtained should be sufficient to perform 
all required analyses with an additional amount collected to pro
vide for quality control needs, split samples, or repeat examina
tions. Individual aliquots of a composite sample should be at 
least 100 milliliters in order to minimize sample solids bias when 
using a peristaltic pump. 

Although the volume of sample required by analytical labora
tories depends on the analyses to be performed, the amount of 
sample required for a complete water or wastewater analysis is 
normally two gallons (7.6 liters) for each laboratory receiving a 
sample. However, the laboratory receiving the sample should be 
consulted for any specific volume requirements. 

The volumes of samples collected from waste sources at hazar
dous waste sites or samples from sources which are known to be 
toxic should be kept to an absolute minimum. 

5.2.7 Selection and Proper Preparation of Sample Containers 

The type of sample container is dictated by the analyses 
required. Standard sample containers used by sampling personnel 
are presented in Table 1.3. Special sample container preparation 
requirements are in Appendix A. 

5.2.8 Sample Preservation 

Samples for some analyses must be preserved 
maintain their integrity. Preservatives required 
analyses of samples collected are given in Table 1.3. 

in order to 
for routine 
All chemical 
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TABLE 1.3 - SAMPLING INFORMATION 

Chlorine 
Total Residual 

Cyanide 

Fluoride 

Metals
Dissolved 

Suspended 

Total 

j,jitr09en · 
.4.nmoM i a 

)ij it rate 

Nitrile 

a~ygen, dissolved 

Sulfate 

Oil end Grease 
Total Recoverable 

Phet"'Il i <::1 
Total Recoverable 

Residl..le • 
Filterable 

won-Filterable 

Total 

Organics 
E~tractable (base/ 

neutrals/acid) 

p • G 

p • G 

p 

P • G 

p • G 

P, G 

p G 

P, G 

P, G 

G 

P, G 

P, G 

G 

G 

p' G 

p • G 

p • G 

P~ESERVA T lOll 

iC* NaOH to pfl >12 
0.6 9 Absorbic Acid 3 

Filter on-site 
~1110 3 to ptl < 2 
HNO J to pH < 2 

Cool 4 ~ < ?J• 
topii<2 

Cool 4~H;?<J 4 
to pM < 2 

Determine on·s1te 

Determine on-site 

1g/l cuS0 4 
pi< <4 H 3 PO 4 4 ~ 

HOLDI'-IG T!~E 

28 days 

28 days 

28 days 

6 montlu 
<; · 28 days 
6 110"\t !'IS 
H; • 28 days 

6 montns 
<g 28 days 

28 days 

28 days 

28 days 

2 hours 

28 days 

2 hours 

28 days 

24 hoors 

7 days 

7 days 

7 day'l 

7 d.ys EAtraction, 

~!1.1 VOL (1'!'1\) 

50 

500 

500 

200 

200 

100 

300 

50 

25 

1000 

1000 

iOO 

100 

100 

1000 
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TABLE 1.3 - SAMPLING INFORMATION (Continued) 

Organics (Continued) 
Pur;eabl~s <aromatic 

haloc:arbons) Class, TFE 
lined sept: Uti 

Pest i c i des/PCBs Glass, TFE 
lined screw 
closure 

PRESHVATIC* HOLDI"''G TI~E 

14 days 

7 days Extracti~, 
30 days after 
extraction 

Mil.! VOL Cml) 

40 

1000 

1. Table tak.!f'l from Characterizatioo of Hazardous l.lasa Sites· A ~ethcds Manual, Yo\. !1, E?A &J0/.:'.·54· 
079, Dec~r 1984, pages A49-A52. 

2. P = Plastic; G = Glass 

3. Addition of Absorbic Of'\lY in the presence of residual chlorir.e 

4. TFE = Teflon 
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preservatives used will be supplied by the samplers. All samples 
should be preserved immediately upon collection in the field. The 
only samples that should not be immediately preserved in the field 
are: 

o Samples collected within a hazardous waste site that are 
known or thought to be highly contaminated with toxic 
materials. Barrel, drum, closed container, spillage, or 
other source samples from hazardous waste sites are not to 
be preserved with any chemical. These samples may be 
preserved with ice, if necessary. 

o Samples that have extremely low or high pH or samples that 
may generate potentially dangerous gases if they were 
preserved. 

o Well or ground water samples that contain visible sediment, 
that are not filtered in the field, shall not be preserved 
with nitric acid in the field. These samples shall be 
preserved with ice and returned to the laboratory for 
additional sample preparation. 

All samples preserved with chemicals shall be clearly identi
fied by indicating on the sample tag that the sample is preserved. 
If the samples were not preserved, field records shall indicate 
why. 

5.2.9 Sample Holding Times 

The elapsed time between sample collection and initiation of 
laboratory analyses must be within a prescribed time frame for each 
individual analysis to be performed. Sample holding times for all 
routine samples collected are shown in Table 1.3. 

5.2.10 Sample Handling and Mixing 

Once a sample has been collected, it may have to be split into 
separate containers for different analysis. The best way to split 
liquid samples is to continually stir the sample contents with a 
clean pipette or precleaned Teflon rod and allow the contents to 
be alternately siphoned into respective sample containers using 
Teflon or PVC (Tygon type) tubing. Teflon must be used when 
analyses for organic compounds or trace metals are to be conducted. 
Any device used for stirring, or tubing used for siphoning, must 
be cleaned in the same manner as other equipment (Appendix A) . 

A true split of soil, sediment, or sludge samples is almost 
impossible to accomplish under field conditions. The more moisture 
samples contain, the more difficult it is to split them. Proce
dures such as the one outlined in Section 5.6.3 (under Mixing) 
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should be used to obtain a homogeneous sample. Even when such pro
cedures are followed, the sample should be considered a duplicate 
and not a split sample. 

After collection, all samples should be handled as few times 
as possible. Sampling personnel should use extreme care to ensure 
that samples are not contaminated. If samples are placed in an 
ice chest, personnel should ensure that melted ice cannot cause 
sample containers to become submerged, as this may result in sample 
cross-contamination. Plastic bags, such as zip-lock bags, should 
be used when small sample containers (e.g., VOA's or bacterial 
samples) are placed in ice chests to prevent cross-contamination. 

5.2.11 Special Precautions for Trace Contaminant Sampling 

Some compounds can be detected in the parts per billion and/or 
parts-per-trillion range. Extreme care must be taken to prevent 
cross-contamination of these samples. The following precautions 
shall be taken when trace contaminants are of concern: 

o A clean pair of new disposable gloves will be worn each 
time a different location is sampled. 

o sample containers for source samples or samples suspected 
of containing high concentrations of contaminants shall be 
placed in separate plastic bags immediately after collec
ting, preserving, tagging, etc .. 

o If possible, ambient samples and source samples should be 
collected by different field teams. If separate collection 
is not possible, all ambient samples shall be collected 
first and placed in separate ice chests or shipping con
tainers. Samples of waste or highly contaminated samples 
shall never be placed in the same ice chest as environ
mental samples. It is good practice to enclose waste or 
highly contaminated samples in a plastic bag before placing 
them in ice chests. Ice chests or shipping containers for 
source samples or samples suspected to contain high concen
trations of contaminants shall be lined with new and clean 
plastic bags. 

o If possible, one member of the field team should take all 
the notes, fill out tags, etc., while the other member does 
all of the sampling. 

o When sampling surface waters, the water sample should 
always be collected before the sediment sample is collec
ted. 



Revision No. 0 
Date: 3/22/90 

Page: 34 of 133 

o Sample collection activities should proceed progressively 
from the least contaminated area to the most contaminated 
area (if this fact is known). 

o Sampling personnel should use equipment constructed of 
Teflon, stainless steel, or glass that has been properly 
precleaned (Appendix A) for collecting samples for trace 
metals or organic compounds analyses. Teflon or glass is 
preferred for collecting samples where trace metals are of 
concern. Equipment constructed of plastic or PVC shall not 
be used to collect samples for trace organic compounds 
analyses. 

5.2.12 Sample Identification 

All samples will be fully documented in the field records; on 
the field sample Chain-of-Custody Record(s) (COC) and on the sample 
labels andjor sample tags. An example of a COC and a typical 
sample label may be found in Figures 1.5 and 1.6 respectively. 

5.2.13 Procedures for Identifying Potentially Hazardous Samples 

Any sample either known or thought to 
so identified on both the sample tag and 
Information explaining the hazard, (i.e., 
poison, etc.) shall also be listed. 

5.2.14 Collection of Auxiliary Data 

be hazardous should be 
the field sample COC. 
corrosive, flammable, 

All auxiliary data such as flow measurements, photographs of 
sampling sites, meteorological conditions, and other observations 
shall be entered into field records when the auxiliary data are 
collected. Auxiliary data relative to a particular sampling loca
tion should be collected as close to the sample collection time as 
possible. Specific types of auxiliary data to collect for each 
medium sampled are discussed later in this section. 

5.2.15 Time Records 

All records of time shall be kept using local time in the 2400 
hour time format and shall be recorded to the nearest five minutes. 

5.2.16 Transporting and Shipping of Samples 

Samples may be hand delivered to the laboratory or they may 
be shipped by common carrier. All sampling personnel must be aware 
that certain samples are hazardous materials and, as such, 
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JOB # ___________________ SAMPLE # ____ _ 
DATE ________________________________ __ 
TIME 
SAMP~L~E--------------------------------

TAKEN BY ________________________ _ 
WITNESS __________________________ _ 

FIGURE l.S - SAMPLE LABEL 
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FIGURE l.6 - CHAIN-OF-CUSTODY RECORD 
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are regulated by the U.S. Department of Transportation under the 
Transportation Safety Act of 1974. These regulations are contained 
in Title 49, CFR, Parts 110-119. 

5.2.17 Sample Chain-of-Custody Record 

Sampling personnel shall maintain sample COC during all field 
investigations for all samples collected. The standard sample coc 
procedures used are given in Section 6.1.3. 

5.3 DEFINITIONS 

5.3.1 Grab Samples 

An individual sample collected over a period of time generally 
not exceeding 15 minutes. A grab sample is normally associated 
with water or wastewater sampling. However, soil, sediment, liquid 
hazardous waste samples, etc., may also be considered grab samples; 
particular time limit would apply for the collection of such 
samples. Grab samples are: 

o Used to characterize the medium at a particular instant in 
time. 

o Are always associated with instantaneous water or waste
water flow data (where appropriate) . 

Grab sampling is conducted when: 

o The water or wastewater stream is not continuous (e.g., 
batch-discharges or intermittent flow) . 

o The characteristics of the water or waste stream are known 
to be constant or nearly so. 

o The sample is to be analyzed for parameters whose charac
teristics are likely to change significantly with time, 
(i.e., dissolved gases, bacteria, etc.). 

o The sample is to be collected for analysis of a parameter 
such as oil and grease where the compositing process could 
significantly affect the actual concentration. 

o Data on maximum/minimum concentrations are desired for a 
continuous water or wastewater stream. 

Analyses for which samples of water shall always be collected 
by the sampling personnel on a grab basis or for which measurements 
shall be made in-situ include: 



- pH 
- temperature 
- dissolved oxygen 
- sulfide 
- chlorine residual 
- other dissolved gases 
- cyanide 
- dissolved constituents 
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- phenol 
- oil and grease 
- bacterial 

-volatile organic 
compounds 

- specific conductance 

in field filtered samples 
(total-P, ortho-P, metals, etc.) 

5.3.2 Composite Sample 

5.3.2.1 Timed Composite 

A sample containing a minimum of eight equal volume, discrete 
samples collected at equal time intervals over the compositing 
period. (A timed composite may be collected continuously.) Timed 
composites may be collected where water or wastewater flows do not 
vary. 

5.3.2.2 Flow Proportional Composite 

A sample containing a minimum 
collected proportional to the flow 
period. Flow proportional samples may 
wastewater flows vary widely and are 
treatment units. 

of eight discrete samples 
rate over the compositing 
be collected where water or 
not dampened by wastewater 

5.3.2.3 Timed and Flow Proportional Composite Samples 

The following guidance is given concerning the collection of 
composite samples: 

o Composite samples are: 

- Collected when average waste concentrations are of 
interest. 

- Always associated with average 
appropriate) . 

o Composite sampling is used when: 

flow data 

- The water or wastewater stream is continuous. 

(where 

- It is necessary to calculate massjunit time loadings. 
- Analytical capabilities are limited. 
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o A timed composite shall be collected as follows: 

- Continuously 

- Constant sample volume with a constant time interval 
between samples. 

o A flow proportional composite shall be collected as 
follows: 

- Continuously and proportional to stream flow. 

- With constant sample volume and the time between samples 
proportional to stream flow. 

- With a constant time interval between samples and the 
sample volume proportional to flow at time of sampling. 

5.3.2.4 Areal Composite 

A sample composited from individual grab samples collected on 
an areal or cross-sectional basis. Areal composites shall be made 
up of equal volumes of grab samples; each grab sample shall be 
collected in an identical manner. Examples include sediment com
posites made up of quarter-point grab samples from a stream, soil 
samples from grid points on a grid system, water samples collected 
at various depths at the same point or from quarter points in a 
stream, etc. 

5.3.3 Split Samples 

A sample which has been portioned into two or more containers 
from a single sample container. Portioning assumes adequate mixing 
to assure the "split samples" are, for all practical purposes, 
identical. 

5.3.4 Duplicate Samples 

Samples collected simultaneously from the same source under 
identical conditions into separate containers. 

5.3.5 Reference or Control Sample 

A sample collected upstream or upgradient from a source or 
site to isolate the effects of the source or site on the particular 
ambient medium being sampled. 
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A sample collected from an area, water body, or site similar 
to the one being studied, but located in an area known or thought 
to be free from pollutants of concern. 

5.3.7 Sample Aliquot 

A portion of a sample that is representative of the entire 
sample. 

5.4 SPECIFIC SAMPLE COLLECTION QUALITY CONTROL PROCEDURES 

5.4.1 General 

This subsection provides guidelines for establishing quality 
control procedures for sampling activities. Specific guidelines 
for sample site selection, selection of sampling equipment, types 
of samples to be collected, standard sample collection procedures, 
specific maintenance and calibration procedures for sampling equip
ment, and other considerations are presented for each medium later 
in this section. Specific requirements for all sample activities 
are presented in Section 5. 2. Strict adherence to all of the 
standard operating procedures outlined in this chapter form the 
basis for the sample quality assurance program. 

5.4.2 Experience Requirements 

There is no substitute for field experience. Therefore, all 
professional and paraprofessional sampling employees shall have 
the equivalent of six months field experience before they are 
permitted to select sampling sites on their own initiative. This 
field experience shall be gained by on-the-job training using the 
"buddy" system. Each new field employee shall accompany an 
experienced employee on as many different types of field studies 
as possible. During this training period, the new employee will 
be permitted to perform all facets of field investigations, 
including sample collection, under the direction and supervision 
of senior technical staff. 

5.4.3 Traceability Requirements 

All sample collection activities shall be traceable through 
field records to the person collecting the sample and to the 
specific piece of sampling equipment (where appropriate) used to 
collect that sample. All maintenance and calibration records for 
sampling equipment (where appropriate) shall be kept so that they 
are similarly traceable. 
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The following duplicate sampling procedures shall be used 
during the collection of samples as a relative measure of the 
precision of the sample collection process. Duplicate grab and 
composite samples shall be collected during all major investiga
tions and studies conducted. No more than ten percent of all 
samples shall be collected in duplicate. These samples shall be 
collected at the same time, using the same procedures, the same 
equipment, and in the same types of containers as the required 
samples. They shall also be preserved in the same manner and 
submitted for the same analyses as the required samples. The 
collection of duplicate composite samples shall require the 
installation of duplicate automatic sampler setups if automatic 
samplers are used for sample collection. Duplicate sample data 
shall be reported to the Quality Assurance Officer or his designee. 

This data will be periodically examined to determine if any 
problems are evident with specific types of media samples or with 
the procedures used by specific personnel. The Quality Assurance 
Officer responsible for the field samplers will advise the sampling 
management staff of any problems encountered so that corrective 
action can be taken. 

5.4.5 Measurement of Sample Handling Effectiveness 

The effectiveness of personnel sample handling techniques will 
be monitored by utilizing preserved and unpreserved field blank 
samples. These blank samples will be prepared by personnel in the 
following manner: 

o Water Sample Organic Trip Blank -- Two sealed preserved 
(or unpreserved if appropriate) VOA vials and one sealed 
container each for other organic compounds will be trans
ported to the filed. These samples will be handled and 
treated by sampling personnel in the same manner as the 
other samples collected for organic compounds on that 
particular study. These samples will be clearly identified 
on sample tags and COCs as trip blanks. These water sample 
trip blanks will also be used to monitor the effectiveness 
of sample handling techniques where samples other than 
water, i.e., sludge, soil, sediment, etc. are collected. 
At least one set of trip blanks will be used on every study 
where samples for organic compounds analyses will be con
ducted. 

o Metals and General Inorganic Preservative Blanks -- Metals 
and general inorganics sample containers filled with blank 
water will be transported to the field and treated in the 
same manner as other like samples. These blank samples 



Revision No. 0 
Date: 3/22/90 

Page: 42 of 133 

will be preserved and submitted for the same analyses as 
the other samples collected. These samples will be clearly 
identified as preservative blanks on sample tags and in 
the COCs. At least one preservative blank for each type 
of sample should be collected on non-routine field investi
gations. A minimum of one preservative blank should be 
prepared at the beginning and at the end of all major field 
investigations (20 samples or more). At least one preser
vative blank for each type of sample should be prepared 
once per quarter for routine inspections. 

o Automatic Sampler Blank -- The procedure for collecting 
automatic sampler blanks is given in Section 5. 5. 4. In 
general, cleaning procedures outlined in Appendix A should 
be adequate to insure sample integrity. However, it is the 
standard practice to submit automatic sampler blanks for 
analysis when automatic samplers are used to collect 
samples for organic compounds analyses. 

5.4.6 Measurement of Sample Container. Sample Eguipment, and 
Cleaning Procedure Integrity 

Specific quality control procedures are outlined in Apendix 
A. 

5.4.7 Special Quality Control Procedures for Water Samples for 
Extractable, Pesticide, or Herbicide Organic Compounds 
Analyses 

Sampling personnel shall submit duplicate water samples for 
extractable organic, pesticide, andjor herbicide organic compounds 
analyses from one sampling location per project. This sample 
should be collected from a location expected to be relatively free 
from contamination, since this sample will be use for laboratory 
quality control purposes. The duplicate sample should be clearly 
identified as "Duplicate Sample for Matrix Spike" on the sample 
tag, COC, and in the field logbook. This procedure shall be 
followed for all projects where water samples are collected for 
the indicated organic compounds analyses. 

5.5 WASTEWATER SAMPLING 

5.5.1 General Considerations 

The wide variety of conditions existing at different sampling 
locations require that some judgment be made regarding the method
ology and procedure for collection of a representative sample of 
wastewater. Each sampling point warrants attention commensurate 
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with its complexity. There are, however, basic rules and precau
tions generally applicable to sample collection. The procedures 
used are generally those outlined in the NPDES Compliance Inspec
tion Manual (REF. 2). Additional guidance is given in the agency's 
handbook, Monitoring Industrial Wastewater (REF. 3). Some impor
tant considerations for obtaining a representative wastewater 
sample include: 

o The sample should be collected where the wastewater is well 
mixed. Therefore, the sample should be collected near the 
center of the flow channel, at a depth between 0.4 - 0.6 
percent of the total depth, where the turbulence is at a 
maximum and the possibility of solids settling is minimiz
ed. Skimming the water surface or dragging the channel 
bottom should be avoided; however, allowances should be 
made for fluctuations in water depth due to flow varia
tions. 

o In sampling from wide conduits, cross-sectional sampling 
should be considered. Dye may be used as an aid in 
determining the most representative sampling points. 

o If manual compositing is employed, the individual sample 
bottles must be thoroughly mixed before pouring the 
individual aliquots into the composite container. 

5.5.2 Sample Site Selection 

Where applicable, wastewater samples should be collected at 
the location specified in the NPDES permit (if the source has such 
a permit). In some instances the sampling location specified in 
the permit, or the location chosen by the permittee, may not be 
adequate for the collection of a representative wastewater sample. 
In such instances, the project leader of filed investigator is not 
precluded by permit specifications from collecting a sample at a 
more representative location. Where a conflict exists becween the 
permittee and the regulatory agency regarding the most representa
tive sampling location, both sites should be sampled, and the 
reason for the conflict should be noted in the inspection or study 
report. Recommendations for a change in sampling location should 
be given to the appropriate permitting authority. 

o Influent -- wastewaters are preferably sampled at points 
of highly turbulent flow in order to ensure good mixing; 
however, in many instances the most desirable location is 
not accessible. Preferable influent wastewater sampling 
points include: 

- The up-flow siphon following a comminutor (in absence of 
grit chamber). 
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The up-flow distribution box following pumping from main 
plant wet well. 

- Aerated grit chamber 

- Flume throat 

- Pump Wet Well when the pump is operating. 

In all cases, samples should be collected upstream from 
recirculated plant supernatant and sludges, and the sample 
collected should be completely untreated. 

o Effluent -- samples should be collected at the site speci
fied in the permit, or if no site is specified in the 
permit, at the most representative site downstream from all 
entering wastewater streams prior to discharge into the 
receiving waters. If a conflict exists between the permit
tee and inspector regarding the source being sampled or the 
location of the most representative site, follow the proce
dure outlined in Section 5.5.2 above. 

o Pond and Lagoon Sampling -- Generally, composite wastewater 
samples should be collected from ponds and lagoons. Even 
if the ponds or lagoons have long retention times, compo
site sampling is necessary because of the tendency of ponds 
and lagoons to short circuit. However, if dye studies or 
facility data indicate a homogeneous discharge, a grab 
sample may be taken as representative of the waste stream. 

5.5.3 Sampling Techniques 

sampling and flow measuring are 
investigator must know the wastewater 
sampling program can be initiated. 

integrally related. The 
flow variability before a 

Whether to use a flow proportional or time composite sampling 
scheme depends on the variability of the wastewater flow. If an 
investigator knows or suspects that there is significant variabili
ty in the wastewater flow or if the investigator knows nothing 
about the facility, a flow proportional sample should be collected. 
Otherwise a time composite sample would be acceptable. 

Prior to sampling, the flow measuring system (primary flow 
device, totalizer, recorder) should be examined. If the flow 
measuring system is unacceptable, the investigator may have to 
install a flow measuring device. If the flow measuring system is 
acceptable, samples can be collected by the appropriate method. 



Revision No. 0 
Date: 3/22/90 

Page: 45 of 133 

Time composite samples are based on a constant time interval 
between samples. A time composite sample can be collected either 
manually or with an automatic sampler. 

Flow proportional samples can be collected automatically with 
an automatic sampler and a compatible pacing flow measuring device, 
semi-automatically with a flow chart and an automatic sampler cap
able of collecting discrete samples, or manually. 

5.5.4 Use of Automatic Samplers 

5.5.4.1 General 

Automatic samplers may be used when several points are to be 
sampled at frequent intervals or when a continuous sample is re
quired. Automatic samplers used must meet the following require
ments: 

o Sampling equipment must be properly cleaned to avoid cross
contamination which could result from prior use (see 
Appendix A for cleaning procedures). 

o No plastic or metal parts of the sampler will come in con
tact with the water or wastewater stream when parameters 
to be analyzed could be affected by these materials. 

o The sampler must be able to provide adequate refrigeration 
during the sampling period. This can be accomplished in 
the field by using ice. 

o The sampler must be able to collect a large enough sample 
for all parameter analyses (see Table 1. 3 for required 
sample volumes). 

o A minimum of 100 mL should be collected each time the 
sampler is activated if a peristaltic pump is used. 

o The sampler should provide a lift of at least 20 feet and 
the sampler should be adjustable so that the volume is not 
a function of the pumping head. 

o Pumping velocity must be adequate to transport solids and 
not allow solids to settle. 

o The intake line leading to the pump must be purged before 
each sample is collected. 

o The minimum intake line inside diameter should be 1/4 inch. 
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o An adequate power source should be available to operate the 
sampler for 48 hours at a 30 minute sampling interval. 

5.5.4.2 Equipment Installation 

Conventional Sampling 

The automatic samplers may be used to collect time composite 
or flow proportional samples. In the flow proportional mode, the 
samplers are activated by a compatible flow meter. Flow propor
tional samples can also be collected using a discrete sampler and 
a flow recorder and manually compositing the individual aliquots 
in flow proportional amounts (REF. 2). 

All new tubing (Dow corning Medical Grade Silastic, or equal, 
in the pump and either Teflon or Tygon, or equal, in the sample 
train) will be used for each sampler installation. 

Installation procedures include cutting the proper length of 
Teflon or Tygon cubing, Milli-Q water rinsing and/or blank collec
tion, positioning collection tubing in wastewater stream, and 
sampler programming. 

For a time composite sample, the sampler should be programmed 
to collect 200 mL at 30 minute intervals or 100 mL at 15 minute 
intervals into a refrigerated 3 gallon glass jug. For a 5 gallon 
compositing jug, the volume should be increased accordingly. 

For a flow proportional sample, the sampler should be program
med to collect a minimum of 100 mL for each sample interval, with 
the interval predetermined based on the flow of the waste stream. 

At the end of each 24 hours sampling period, the contents of 
the glass compositing jug with the sample should be stirred and 
siphoned (poured if there are no visible solids) into the respec
tive containers, followed by immediate preservation, if required. 

Automatic Sampler Maintenance. Calibration. and Quality Control 

To insure proper operation of automatic samplers, and thus the 
collection of representative samples, the procedures outlined in 
this section shall be used to maintain and calibrate automatic 
samplers. Each automatic sampler shall be numbered and a log shall 
be kept describing the sampler with company serial number. 

Logs shall be used to record repair information including 
specific repairs and the name of the person performing the repairs. 
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The following maintenance and calibration procedures shall be 
used; any differences from those prescribed procedures will be 
documented. 

Prior to each field trip, the sampler operation will be 
checked. This includes operation (forward, reverse, automatic) 
through three cycles of purge-pump-purge; checking desiccant and 
replacing if necessary; checking 12-volt batteries to be used with 
the sampler; and repairing any item if necessary. 

During each field trip, prior to initiating sampling, the 
purge-pump-purge cycle shall be checked at least once. The con
stant pumping volume using a graduated cylinder or other calibrated 
container will be checked at least twice, and the flow pacer that 
activates the sampler shall be checked to be sure it operates 
properly. 

Upon return from a field trip, the sampler shall be examined 
for holes, dents, etc., and repaired, if necessary. The desiccant 
will be checked and replaced if appropriate. The operation (for
ward, reverse, automatic, etc) will be checked and any required 
repairs will be made and documented. The sampler should then be 
cleaned as outlined in Appendix A. 

The automatic sampler's pumping rate at multiple heads, the 
timing mechanisms, the multiplexer, or the flow pacer will be 
checked against the manufacturer's specs and documented whenever 
one or more of these functions appears to be operating improperly. 

5.5.5 Manual sampling 

Manual sampling is usually used for collecting grab samples 
andjor for immediate in-situ field analyses. However, it can also 
be used in lieu of automatic equipment over extended periods of 
time for composite sampling, especially when it is necessary to 
observe and/or for unusual waste stream conditions. 

The best method to manually collect a sample is to use the 
actual sample container which will be used to transport the sample 
to the laboratory. This eliminates the possibility of contamina
ting the sample with an intermediate collection container. The 
actual sample container must always be used for collecting samples 
for oil and grease and bacterial analyses. 

A separate collection container can be used to collect the 
sample, from which the sample can be redistributed to other 
containers. If this is done, however, the container used to 
collect the sample must be properly cleaned (Appendix A) and must 
be made of material that meets the requirements of the parameters 
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being investigated. Also, 
each sampling stations. 
between sampling station. 

a separate container will be used at 
This will avoid cross contamination 

If the water or wastewater stream cannot be physically reached 
by the sampling personnel, an intermediate collection container may 
be used. The sample is collected by lowering a properly cleaned 
Teflon, plastic, glass, or stainless steel collection vessel (type 
of collection vessel used depends on the parameter being investi
gated) into the material to be sampled. The collection vessel may 
be lowered by hand or attached to a pole or rope and then lowered 
into the stream. 

In some cases it may be best to use a pump, either power or 
hand operated, to withdraw a sample from the water or wastewater 
stream. If a pump is used, it is imperative that all components 
of the pump that come in contact with the liquid are properly 
cleaned (Appendix A) to insure the integrity of the sample. 

Samples are manually collected by tipping the collection 
container ~n the water or wastewater stream so the mouth of the 
container faces upstream. The container should be rinsed with this 
procedure at least twice before the sample is collected (exceptions 
to this rinsing procedure exist if preservatives are present in 
the sampling container and for certain analyses such as oil and 
grease and bacteria). 

5.5.6 Special Sample Collection Procedures 

5.5.6.1 Trace Organic Compounds and Metals 

Trace organic compounds and metals detection limits are 
usually in the parts per billion range, so extreme care must be 
exercised to insure sample integrity. 

All containers, 
sample collection for 
should be prepared as 

composite bottles, tubing, 
trace organic compounds and 
described in Appendix A. 

etc. , used in 
metals analyses 

When possible, the sample should be collected directly into 
the appropriate sample container. If the material to be sampled 
cannot be physically reached, an intermediate collection device may 
be used. This should be a Teflon, glass, or stainless steel vessel 
on a pole or rope or Teflon tubing via a peristaltic type pump and 
a Teflon vacuum container attachment which converts a sample con
tainer into a vacuum container. The device which is used should 
be cleaned as described in Appendix A. 

Personnel handling the sample should always wear a new pair 
of disposable surgical gloves with each set of samples collected. 
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This is necessary to prevent cross-contamination as well as for 
personal safety. A more detailed discussion is given in Section 
5.2.10 under special precautions for trace contaminant sampling. 

When an automatic sampler is used for collecting samples for 
trace organic compounds and metals analyses, the procedures des
cribed in the previous section on collecting organic compounds and 
metals analyses with automatic samplers should be use. 

5.5.6.2 Bacterial 

Samples for bacterial analysis will always be collected 
directly into the prepared glass or plastic sample bottle. The 
sample bottle should be kept unopened until it is to be filled. 
When the stopper is removed, care should be taken not to contamin
ate the stopper or the inside of the bottle. The bottle should be 
held near the base and filled to within about one inch of the top 
without rinsing and recapped immediately. The bottle should be 
plunged, neck downward, below the surface and turned until the neck 
points slightly upward. The mouth should be directed toward the 
current (REF. 4, 5). Table 1.3 presents preservation procedures 
and holding times. 

When the samples bottle must be lowered into the waste stream, 
either because of safety or impracticality (manhole, slippery 
effluent area, etc.), care must be taken to avoid contamination. 

5.5.6.3 Immiscible Liquids/Oil and Grease 

Oil and grease may be present in wastewater as a surface film, 
an emulsion, a solution, or as a combination of these forms. Since 
it is very difficult to collect a representative sample for oil and 
grease analysis, the inspector must carefully evaluate the location 
of the sampling point. The most desirable sampling location is the 
point where greatest mixing is occurring. Quiescent areas should 
be avoided if possible. Because losses of oil and grease will oc
cur on sampling equipment, the collection of a composite sample is 
impractical. Individual portions collected at prescribed time 
intervals must be analyzed separately to obtain the average con
centrations over an extended period. 

5.5.6.4 Purgeable Organic Compounds Analyses (VOA) 

Samples to be analyzed for purgeable organic compounds should 
be stored in 40 ml septum vials with screw caps with a Teflon lined 
silicone disk in the cap to prevent contamination of the sample by 
the cap. This disks should be placed in the caps (Teflon side to 
be in contact with the sample) in the laboratory prior to the 
beginning of the sampling program. 
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When sampling for purgeable organic compounds, duplicate 
samples should always be collected from each location. The 
investigator should determine if the water to be sampled contains 
chlorine. If the water contains no chlorine, two 40 mL vials 
containing four drops of concentrated HC1 should be filled with the 
sample and labeled PA (preserved acid). If the sample contains no 
chlorine and only if it will be analyzed within 24 hours, the HC1 
preservation is not necessary. If the water contains chlorine, the 
following sampling and preservation procedure should be followed: 

o Fill a 4 ounce ( 120 mL) soil VOA sampling container 
containing 0.008 percent sodium thiosulfate with the water 
sample. Cap and mix thoroughly but gently by swirling to 
eliminate residual chlorine. Transfer the sample to two 
40 mL VOA vials con-taining four drops of concentrated 
HC1*. Label 40 mL vial PTA {preservedjsodium thiosulfate/ 
acid) . 

The purgeable organics vials ( 40 mL) should be completely 
filled to prevent volatilization, and extreme caution should be 
exercised when filling a vial to avoid any turbulence which could 
also produce volatilization. The sample should be carefully poured 
down the side of the vial to minimize turbulence. As a rule, it 
is best to gently pour the last few drops into the vial so that 
surface tension holds the water in a ''convex meniscus.'' The cap 
is then applied and some overflow is lost, but air space in the 
bottle is eliminated. After capping, turn the bottle over and tap 
it to check for bubbles; if any are present, repeat the procedure. 

Sampling and preservation containers should be prelabeled 
(i.e., PA, Pt, or PTA) prior to any filed activities. This will 
reduce the chances of confusion during sampling activities by the 
investigation team. 

5.5.7 Auxiliary Data Collection 

While conducting waste-water sampling, the following infor
mation will also be obtained (if applicable): 

o Field measurements -pH, DO, conductivity, and temperature. 

o Flows associated with the samples collected -- continuous 
flows with composite samples and instantaneous flows with 
grab samples. 

*The sodium thiosulfate and acid preservatives must be added 
in this order and in two separate steps because HC1 reacts with 
sodium thiosulfate. 
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o Diagrams andjor written descriptions of the wastewater 
treatment systems (if available). 

o Photographs of pertinent wastewater associated equipment, 
such as flow measuring devices, treatment units, etc. 

o O&M information on the wastewater treatment process (if 
applicable) . 

All observations, measurements, diagrams, etc., will be 
entered in bound field logbooks or attached thereto (where applic
able) . 

5.6 surface Water Sampling 

5.6.1 General Considerations 

Selection of a surface water sampling location for water 
quality studies is based on many factors, including: 

o study objective 
o water use 
o point source discharges 
o nonpoint source discharges 
o tributaries 
o changes in stream characteristics 
o types of stream bed 
o stream depth 
o turbulence 
o presence of structures (weirs, dams, etc.) 
o accessibility 
o personnel available 

When sampling in estuarine systems, tidal effects must be 
considered in citing sampling locations. 

If the study objective is to investigate a specific location 
as a source of water supply, recreation or other discrete use, then 
considerations such as accessibility, flow, velocity, physical 
characteristics, etc. are not as critical from a water quality 
investigation standpoint. 

If the objective of a water quality study is to determine 
patterns of pollution, provide data for mathematical modeling 
purposes, conduct assimilative capacity studies, etc. where more 
than a single sampling location is to be investigated, then several 
factors become interrelated and need to be considered in sampling 
location selection. An excellent guide to conducting surface water 
stream studies is F. w. Kittrells, "A Practical Guide to Water 
Quality Studies'' (REF. 6). 
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Before any sampling is conducted, an initial reconnaissance 
should be made to locate suitable sampling locations. Bridges and 
piers are normally good choices as sites since they provide ready 
access and permit water sampling at any point across the width of 
the water body. However, these structures may alter the nature of 
water flow and thus cause sediment deposition or scouring. Addi
tionally, bridges and piers are not always located in desirable 
locations with reference to waste sources, tributaries, etc. 
Wading for water samples is not recommended in lakes, ponds, and 
slow-moving rivers and streams because bottom deposits are easily 
disturbed, thereby resulting in increased sediment in the overlying 
water column. On the other hand, wadeable areas may be best for 
sediment sampl'ing. In slow-moving or deep water, a boat is usually 
required for sampling. 

Sample station locations can be chosen without regard to other 
means of access if the stream is navigable by boat, especially in 
estuarine systems where boats frequently provide the only access 
to critical sampling locations. 

Walking to collect samples may be feasible in some cases, but 
this method usually will be chosen for only very small streams. 
A field investigator usually has to carry a considerable amount of 
sampling equipment, field analytical kits, and water samples. When 
it also is necessary to wear rubber boots to walk the stream or to 
wade out to the main current, the physical effort involved often 
makes this method too difficult to be practical. 

Fresh water environments are commonly separated into two 
types: 

o rivers, streams, and creeks 
o lakes, ponds, and impoundments 

Since these waterways differ considerably in general charac
teristics, site selection must be adapted to each. Estuarine 
environments are a special case and are discussed separately. 

Rivers. Streams, and Creeks 

In the selection of a surface water sampling site on rivers, 
streams, and creeks, areas that exhibit the greatest degree of 
cross-sectional homogeneity shall be located. When available, 
previously collected data may indicate if potential sampling 
locations are well mixed or vertically or horizontally stratified. 
Since mixing is principally governed by turbulence and water 
velocity, the selection of a site immediately downstream of a 
riffle area will insure good vertical mixing. These locations are 
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also likely areas for deposition of sediment since the greatest 
deposition occurs where stream velocity slows down. Horizontal 
(cross-channel) mixing occurs in constrictions in the channel, but 
because of velocity increases, the stream bottom may be scoured, 
and therefore, a constriction is a poor sediment sample location. 
In the absence of turbulent areas, the selection of a site that is 
clear of immediate point sources, such as tributaries and 
industrial and municipal effluents, is preferred for the collection 
of water samples. 

Typical sediment depositional areas are located inside of 
river bends, downstream of islands, and downstream of obstructions 
in the water. Sites that are located immediately upstream or 
downstream from the confluence of two streams or rivers should 
generally be avoided since flows from two tributaries may not 
immediately mix, and the sediment may be moving almost as two 
streams in proportion to the inflow from the tributaries. 
Potential sites upstream from the confluence with another stream 
may also be unsuitable at times due to possible back-flow which can 
upset the normal movement of sediment. 

When several stations along a stream reach are to be sampled, 
they should be strategically located: 

o They shall be spaced at intervals based on time-of-water
travel not distance. A general rule of thumb is about one
half day time-of-water-travel for the first three days 
downstream of a waste source and approximately one day 
through the remaining distance. 

o If the study is to be compared to a previous study, the 
same sampling stations should be used, if possible, for 
comparison purposes. 

o A station should be located whenever a marked physical 
change occurs in the stream channel. Example: A stream 
reach between two adjacent stations should not includ both 
a long rapids section of swift shallow water with a rocky 
bottom, and a long section of deep, slow-moving water with 
a muddy bottom. Stations at each end of the combined reach 
would yield data on certain rates of change, such as re
aeration, that would be an unrealistic average of two 
widely different rates. Much more would be learned of the 
actual natural characteristics of the stream by inserting 
a third sampling station within the reach, between the 
rapids and the quiet water sections. 

Dams and weirs cause changes in physical characteristics of 
a stream that may be similar to the above rapids-quiet water 
situation. They usually create quiet, deep pools in river reaches 
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that, by comparison, formerly were swift and shallow. Such 
impoundments should be bracketed. When times of water travel 
through them are long, stations should be established within the 
impoundments. 

Some stream structures, such as dams, permit overflow that 
accomplishes significant reaeration of oxygen deficient water. In 
such cases, stations should be located short distances upstream 
and downstream from the structures to measure the rapid, artificial 
increase in dissolved oxygen (DO), which is not representative of 
natural reaeration. 

A minimum of three stations located between any two points of 
major change in a stream is a desirable precaution, when feasible, 
even when the time-of-travel between the points of change is short. 
Major changes may consist of a waste discharge, a tributary inflow, 
or a significant difference in channel characteristics. The use 
of three stations is especially important when rates of change of 
unstable constituents are being determined. If results from one 
of only two stations in a subreach are in error for some unforeseen 
reason, it may not be possible to judge which of the two sets of 
results indicate the actual rate of change. Results from at least 
two of three stations, on the other hand, will probably support 
each other and indicate the true pattern of water quality in the 
sub reach. 

If there is interest in the effects of certain discharges or 
tributary streams on ambient waster quality, sites should be 
located both upstream and downstream from the tributaries or 
dischargers. 

Unless a stream is extremely turbulent, it is nearly impos
sible to fix the effect of a waste discharge or tributary immed
iately downstream from the point source. Inflow frequently hugs 
the stream bank with very little lateral mixing for some distance. 
This is a major consideration in estuarine environments. Samples 
from quarter points may miss the wastes altogether and reflect only 
the quality of water above the waste source. Samples taken direct
ly in the portion of the cross section containing the waste would 
indicate excessive effects of the waste with respect to the river 
as a whole. 

The station on a tributary should be as near the mouth as is 
feasible. This may be a bridge some distance upstream from the 
mouth. Frequently, the mouths of tributaries may be entered from 
the main stream for sampling when collection in the main stream is 
by boat. care should be exercised to avoid collecting water from 
the main stream that may flow into the mouth of the tributary on 
either the surface or bottom because of differences in density 
resulting from temperature, dissolved salts, or turbidity. 



Revision No. 0 
Date: 3/22/90 

Page: 55 of 133 

Actual sampling locations will vary with the size of the water 
body and the amount of turbulence in the stream or river. General
ly, with small streams less than 10 feet wide, 1 sampling site can 
be found where the water is well mixed. In such cases, a single 
grab sample taken at mid-depth at the center of the channel is 
adequate to represent the entire cross-section. A sediment sample 
can also be collected at the center of the channel. For slightly 
larger streams, at least one vertical composite should be taken 
from mid-stream, with samples taken just below the surface, at mid
depth, and just above the bottom. Of course, the measurement of 
DO, pH, temperature, conductivity, etc., should be on each aliquot 
of the vertical composite. The measurement of such parameters on 
the vertical composite is not generally useful and is not to be 
conducted. For rivers, several verticals should be sampled. These 
vertical composites should be closer together toward mid-channel, 
where most of the flow travels, than toward the banks, where the 
proportion of total flow is smaller. The number of vertical 
composite required and the number of depths sampled for each are 
usually determined in the field by the sampling crew. This deter
mination is based on a reasonable balance between two considera
tions: 

o The larger the number of subsamples, the more nearly the 
composite sample will represent the water body. 

o Taking any subsample is time-consuming, expensive, and 
increases the chance of contamination. 

In most circumstances, a number of sediment samples should be 
collected along a cross-section of a river or stream in order to 
adequately characterize the bed material. A common procedure is 
to sample at quarter points along the cross-section of the site 
selected. When the sampling technique or equipment requires that 
the samples be extruded or transferred at the site, they can be 
combined into a single composite sample. However, samples of 
dissimilar composition should not be combined but should be stored 
for separate analysis in the laboratory. 

Lakes. Ponds, and Impoundments 

Lakes, ponds, and impoundments have a much greater tendency 
to stratify than rivers and streams. The relative lack of mixing 
requires that more samples be obtained. Occasionally,an extreme 
turbidity difference may occur vertically where a highly turbid 
inflowing river enters a lake, and each layer of the stratified 
water column needs to be considered. Since the stratification is 
caused by water temperature differences, the cooler, heavier river 
water is beneath the warmer lake water. A temperature profile of 
the water column as well as visual observation can detect the 
different layers and they can be sampled separately. 
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The number of water sampling sites on a lake, pond, or 
impoundment will vary with the size and shape of the basin. In 
ponds and small impoundments, a single vertical composite at the 
deepest point may be sufficient. Similarly, the measurement of DO, 
pH, temperature, etc., is to be conducted on each vertical com
posite aliquot. In naturally-formed ponds, the deepest point is 
usually near the center; in impoundments, the deepest point is 
usually near the dam. 

In lakes and larger impoundments, several vertical subsamples 
should be composited to form a single sample. These verticals are 
often taken along a transactor grid. Again, the number of vertical 
subsamples and the depths at which subsamples are taken are usually 
at the discretion of the sampling crew. In some cases, it may be 
of interest to form separate composites of epilimnetic and hypolim
netic zones, but normally a composite shall consist of several 
vertical subsampels collected at various depths. 

In lakes with irregular shape and with several bays and coves 
that are protected from the wind, additional separate composite 
samples may be needed to adequately represent water quality. 
Similarly, additional samples should be taken where discharges, 
tributaries, land use characteristics, and other such factors are 
suspected of influencing water quality. 

When collecting sediment samples in lakes, pond, and reser
voirs, the site selected should be approximately at the center of 
water mass. This is particularly true for reservoirs that are 
formed by the impoundment of rivers or streams. Generally, the 
coarser grained sediments are deposited near the headwaters of the 
reservoir, and the bed sediments near the center of the water mass 
will be composed of fine-grained materials. The shape, inflow 
pattern, bathymetry, and circulation must be considered when selec
ting sediment sampling sites in lakes or reservoirs. 

Estuarine Waters 

Estuarine areas are zones where inland freshwaters (both sur
face and ground) mix with oceanic saline waters. Estuaries are 
generally categorized into three types, dependent upon freshwater 
inflow and mixing properties (REF. 7, 8, 9, 10): 

o Mixed estuary -- is characterized by an absence of vertical 
halocline - (gradual or no marked increase in salinity in 
the water column) and a gradual increase in salinity 
seaward. Typically this type of estuary is found in major 
freshwater sheetflow areas featuring shallow depths. 
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o Salt wedge estuary -- is characterized by a sharp vertical 
increase in salinity and channelized freshwater inflow into 
a deep estuary. In these estuaries, the vertical mixing 
forces cannot override the density differential between 
fresh and saline waters. In effect, a salt wedge tapering 
inland moves horizontally, back and forth, with the tidal 
phase. 

o oceanic estuary -- is characterized by salinities approach
ing full strength oceanic waters. Seasonally, freshwater 
inflow is small with the preponderance of the fresh saline 
water mixing occurring near or at the vegetated shore line. 

A reconnaissance investigation should be conducted for each 
estuarine study unless prior knowledge of the estuarine type is 
available. The reconnaissance should focus upon the freshwater 
and oceanic water dynamics with respect to the study objective. 
In this regard, National Oceanic Atmospheric Administration tide 
tables and USGS freshwater surface water flow records provide 
perspective to the estuary dynamics. The basic in-situ measurement 
tools for reconnaissance are: 

o boat 
o recording fathometer 
o salinometer 
o dissolved oxygen meter 

These instruments coupled with the study objective or pollu
tion source location, whether it is a point or nonpoint source 
problem, provide the focus for setting sampling locations. More 
often than not, preplanned sampling locations in estuarine areas 
are changed during the actual study period. Due to the dynamics 
of estuaries, initial sampling often reveals that the study objec
tive could be better served by relocating, adding, or deleting 
sampling locations. 

Sampling in estuarine areas is normally based upon the tidal 
phases, with samples collected on successive slack tides (REF. 11). 

All estuarine sampling programs conducted by branch personnel 
shall include vertical salinity measurements at one to five-foot 
increments coupled with vertical DO and temperature profiles. A 
variety of water sampling devices are used, but in general, the 
Van Dorn (or similar type) horizontal sampler is employed. 

Samples are normally collected at mid-depth in areas 
depths are less than 10 feet, unless the salinity profile 
the presence of a halocline (salinity stratification). 

where the 
indicates 
In that 
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case, samples are collected from each stratum. Depending upon the 
study objective, when depths are greater than 10 feet, water 
samples may be collected at the one foot depth, mid-depth, and one 
foot from the bottom. 

In general, estuarine investigations are two phased, with 
study investigations conducted during wet and dry periods. Depend
ing upon the freshwater inflow sources, estuarine water quality 
dynamics cannot normally be determined by a single season study. 

For a complete discussion of estuarine systems, refer to 
References 7, 8, 9, 10. 

Control Stations 

In order to have a basis of comparison of water quality, the 
collection of samples from control stations is always necessary. 
A control station above the source of waste is fully as important 
as are stations below, and should be chosen with equal care to 
ensure representative results. At times it may be desirable to 
locate two or three stations above the waste inflow to establish 
the rate at which the unstable material is changing. The time of 
travel between the stations should be sufficient to permit accurate 
measurement of the change in the constituent under consideration. 

5.6.3 Sampling Equipment and Techniques 

General 

Any equipment or sampling techniques used to collect a sample 
are acceptable as long as they do not cause the integrity of the 
sample to be violated and they provide a sample which is repre
sentative of the stream being sampled. 

Water Sampling Equipment/Techniques 

The physical location of the investigator when collecting a 
sample may dictate the equipment to be used. If surface water 
samples are required, direct dipping of the sample container into 
the stream is desirable. This is possible, however, only from a 
small boat, a pier, etc., or by wading in the stream. Wading, 
however, may cause bottom deposits to rise and bias the sample. 
Wading is acceptable if the stream has a noticeable current (is not 
impounded) , and the samples are collected directly into the bottle 
while pointed upstream. If the stream is too deep to wade or if 
the sample must be collected from more than one water depth or from 
a bridge, etc., supplemental sampling equipment must be used. 



Revision No. o 
Date: 3/22/90 

Page: 59 of 133 

For most samples, including those for trace organic compounds 
or metals analyses, a Teflon coated Nansen bottle (or equal) or DO 
dunker can be used. Teflon allows the container to be properly 
cleaned (decontaminated). The Nansen bottle allows specific depth 
samples to be collected. 

Except when the DO dunker' s air vents are valved to allow 
opening at a specific depth, the DO dunker allows water to slowly 
enter the chamber as it moves downward through the water column. 
This is usually useful, though, since it allows a composite of the 
water column to be collected rather than a grab at a single depth. 

In addition to using the DO dunker for collecting samples for 
subsequent analyses, the DO dunker has the capability for placing 
two DO bottles inside for collecting water directly into the 
bottles with the proper overflow collection procedures. Addition
ally, a bacteriological or oil and grease bottle can be attached 
to the top of the dunker for direct sample collection. (However, 
these could be used only for stream surface samples.) 

If samples are desired at a specific depth, and the parameters 
to be measured do not require a Teflon coated sampler, a standard 
Kemmerer or Van Dorn sampler may be used. The Kemmerer sampler is 
a brass cylinder with rubber stoppers that leave the ends open 
while being lowered in a vertical position to allow free passage 
of water through the cylinder. The van Dorn sampler is plastic and 
is lowered in a horizontal position. In each case, a messenger is 
sent down the rope when the sampler is at the designated depth, to 
cause the stoppers to close the cylinder, which is then raised. 
Water is removed through a valve to fill respective sample bottles. 
With a rubber tube attached to the valve, DO sample bottles can be 
properly filled by allowing an overflow. With multiple depth 
samples, care should be taken not to stir up the bottom sediment 
and thus bias the samples. 

A plastic bucket can be used to collect samples if the para
meters to be analyzed do not preclude it. However, the bucket 
should be rinsed twice with the sample water prior to collection 
of the sample. Also, an acid rinsed plastic bucket can be used to 
collect samples for trace metals analyses and a solvent rinsed 
stainless steel bucket can be used to collect samples for trace 
organic compounds analyses. 

Sediment Sampling Equipment/Techniques 

To collect a sediment sample from a stream, a variety of 
methods can be used. Dredging (Peterson, Eckman, Ponar), coring, 
and scooping (BMH-60) are available. Regardless of the method 
used, precautions shall be taken to insure that the sample collect
ed is representative of the stream. These methods are discussed 
in the following paragraphs. 
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For routine analyses, the Peterson dredge is preferable when 
the bottom is rocky, in very deep water, or when the stream 
velocity is high. The dredge should be lowered very slowly as it 
approaches bottom, because it can displace and miss lighter mater
ials if allowed to drop freely. 

The Eckman dredge has only 1 imi ted usefulness. It performs 
well where bottom material is unusually soft, as when covered with 
organic sludge or light mud. It is unsuitable, however, for sandy, 
rocky, and hard bottoms and is too light for use in streams with 
high velocities. It should not be used from a bridge more than a 
few feet above the water, because the spring mechanism which 
activates the sampler can be damaged by the messenger if dropped 
from too great a height. 

The Ponar dredge is a modification of the Peterson dredge and 
is similar in size and weight. It has been modified by the addi
tion of side plates and a screen on the top of the sample compart
ment. The screen over the sample compartment permits water to pass 
through the sampler as it descends thus reducing the "shock wave." 
The Ponar dredge is easily operated by one person in the same 
fashion as the Peterson dredge. The Ponar dredge is one of the 
most effective samplers for general use on all types of substrates. 

Corers 

Core samples are used to sample vertical columns of sediment. 
They are particularly useful when a historical approach to sediment 
deposition is desired for they preserve the sequential layering of 
the deposit. Many types of coring devices have been developed 
depending on the depth of water from which the sample is to be ob
tained, the nature of the bottom material, and the length of core 
to be collected. They vary from hand push tubes to weight or 
gravity driven devices. 

Coring devices are particularly useful in pollutant monitoring 
because the ''shock wave'' created by descent is minimal, thus the 
fines of the sediment-water interface are only minimally disturbed; 
the sample is withdrawn intact permitting the removal of only those 
layers of interest; core liners manufactured of glass or Teflon can 
be purchased, thus reducing possible sample contamination; and the 
samples are easily delivered to the lab for analysis in the tub in 
which they were collected. The disadvantage of coring devices is 
that a relatively small surface area and sample size is obtained 
often necessitating repetitive sampling in order to obtain the 
required amount for analysis. Because it is felt that this dis
advantage is offset by the advantages, coring devices are recom
mended in sampling sediments for trace organic compounds or metals 
analyses. 
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In shallow, wadeable waters, the direct use of a core liner 
or tube manufactured of Teflon or glass is recommended for the 
collection of sediment samples. Their use can also be extended to 
deep waters when SCUBA equipment is available. Teflon is preferred 
to avoid glass breakage and possible sample loss. Stainless steel 
push tubes are also acceptable and provide a better cutting edge 
and higher strength than Teflon. The use of the glass or Teflon 
tube by itself eliminates any possible metal contamination from 
core barrels, cutting heads, and retainers. The tube should be 
approximately 12 inches if only recently deposited sediments ( 8 
inches or less) are to be sampled. Longer tubes should be used 
when the depth of the substrate exceeds eight inches. Soft or 
semi-consolidated sediments such as mud and clays have a greater 
adherence to the inside of the tube and thus can be sampled with 
larger diameter tubes. Because coarse or unconsolidated sediments 
such as sands and gravel tend to fall out of the tube, a small 
diameter is required for them. A tube about two inches in diameter 
is usually the best size. The wall thickness of the tube should 
be about 1/3 inch for either Teflon or glass. The inside wall may 
be filed down at the bottom of the tube to facilitate entry of the 
liner into the substrate. 

Caution should be exercised not to disturb the area to be 
sampled when the sample is obtained by wading in shallow water. 
The core tube is pushed into the substrate until only four inches 
or less of the tube is above the sediment-water interface. When 
sampling hard or coarse substrates, a gentle rotation of the tube 
while it is pushed will facilitate greater penetration and cut down 
on core compaction. The tube is then capped with a Teflon plug or 
a sheet of Teflon held in place by a rubber stopper or cork. After 
capping, the tube is slowly extracted, the negative pressure and 
adherence of the sediment keeping the sample in the tube. Before 
pulling the bottom part of the core above the water surface, it too 
is capped. 

To help prevent contamination from direct contact between the 
sampler's hands and the upper part of the tube, a collar-type 
device should be constructed of wood and should have a circular 
recess to accept the top of the tube. The recess should have a 
hole in it to allow water to pass through when pushing the tube 
in, and should be lined with sheet Teflon. Handles should be 
attached to the sides of the collar. After the tube is driven in, 
impart a wide circular motion to help loosen the core for easy 
removal; take off the collar device; cap the top of the tube (as 
described above); pull it up out of the sediment layer; and cap 
the bottom of the tube before removing it from the water. 

For a detailed description of several types of coring devices, 
refer to ''Sampling Protocols for Analysis of Toxic Pollutants in 
Ambient Water, Bed Sediment and Fish" (REF. 12). 
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If the water is wadeable, the easiest and most acceptable way 
to collect a sediment sample is to scoop the sediment using a 
stainless steel spoon or grain scoop. This reduces the potential 
for cross-contamination. This method is accomplished by wading 
into the stream, and while facing upstream (into the current), 
scooping the sample along the stream bottom in the upstream 
direction. If the stream is too deep to wade but less than eight 
feet deep, a stainless steel grain scoop attached to a piece of 
conduit can be used either from the banks if the stream is narrow 
or from a boat. 

If the stream has a significant flow and is too deep to wade, 
a BMH-60 sampler may be used. It is not particularly efficient in 
mud or other soft substrates because its weight will cause penetra
tion to deeper sediments, which are not desired when sampling for 
priority pollutants. It is also difficult to release secured 
samples in an undisturbed fashion that would readily permit sub
sampling. The BMH-60 may be used for priority pollutant sampling 
provided that caution is exercised by only taking subsamples that 
have not been in contact with the metal walls of the sampler. 

Mixing 

Regardless of the method of collection, sediment samples 
collected for chemical analysis should be thoroughly mixed before 
being placed in the appropriate sample containers. The sediment 
should be removed from the sampling device (dredge, core tube, 
scoop, etc.) and placed in a glass or Teflon coated stainless steel 
pan, then thoroughly mixed using a stainless steel or Teflon coated 
stainless steel spoon. The sediment in the pan should be scraped 
from the sides, corners, and bottom of the pan, rolled to the 
middle of the pan, and initially mixed. The sample should then be 
quartered and moved to the four corners of the container. Each 
quarter of the sample should be mixed individually. Each quarter 
is then rolled to the center of the container and the entire sample 
is mixed again. This procedure should be continued to ensure that 
all parts of the sample are mixed and that the sample is a homo
geneous as possible before being placed in the sample containers. 

5.6.4 Special Sample Collection Techniques 

Trace Organic Compounds and Metals 

Since trace organic compounds and metals are usually found in 
extremely low concentrations in ambient waters, the possibility of 
contamination is greater than with sediment or fish. Precautions 
must be taken with sampling equipment and preservatives to ensure 
that contamination does not occur. 
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The Teflon coated DO dunker or Nansen bottle (previously 
described), when properly cleaned (Appendix A) is acceptable for 
collecting water samples from streams for trace organic compound 
and metals analyses. However, instead of filling separate sample 
bottles with each retrieval, a sufficient volume for all sample 
containers should be collected in a large glass compositing jug 
and then, with mixing, be alternately siphoned or poured into the 
respective sample bottles. This is especially necessary when 
splitting samples for quality control purposes. Direct dipping of 
the sample containers is also an acceptable method of collecting 
surface water for priority pollutants analyses. 

Most priority pollutants are partitioned more strongly in 
sediment than in water; thus, if these pollutants have been de
posited recently and are not quickly degraded or desorbed, they 
are evident in the sediment analysis. Ideally, only Teflon, 
stainless steel, or glass should be used in sediment sampling for 
priority pollutant analyses. The method using glass or Teflon 
coring tubes, as discussed previously, is the preferred technique. 

In many situations when the water is deep or the only sampling 
location is from a bridge, a dredge may be used. In these cases, 
a high grade stainless steel Ponar dredge (properly clean, Appendix 
A) shall be used to collect the sediment samples. Direct scooping 
of the stream sediment as described earlier is acceptable. 

Bacterial 

Samples for bacteriological examination must be collected in 
bottles properly sterilized and protected against contamination. 
The preferable method is to scoop up the water with the open bottle 
just below the surface. This method usually is used when sampling 
by boat. While the bottle is open, both bottle and stopper must 
be protected against contamination. A small amount of water should 
be poured from the bottle after filling to leave an air space for 
subsequent shaking in the laboratory. The bottle should be closed 
at once. 

When sampling from a bridge, the sterilized sample bottle can 
be placed in a weighted frame, opened, and then lowered to the 
water with a string or rope. The bottle can also be lowered by 
attaching twine directly to it. Care should be taken not to dis
lodge dirt or other material from the bridge that will fall into 
the open bottle. The mouth of the bottle may be faced upstream by 
swinging the bottle downstream under the bridge and dropping it 
quickly but without excessive slack in the rope. The bottle is 
then pulled upstream and out of the water. 



Revision No. 0 
Date: 3/22/90 

Page: 64 of 133 

Special equipment of collecting sterile samples at various 
depths, when essential, is available. The JZ sampler, for example, 
includes a metal frame to hold the sample bottle, two sterile glass 
tubes connected by a rubber tube and inserted through the sterile 
bottle stopper, and a messenger. One of the glass tubes is bent 
so that the upper portion is horizontal. This portion is posi
tioned next to the rope. The messenger breaks this tube, which 
allows the bottle to fill. The bottle, glass tube and rubber tube 
must be properly sterilized before use. Additional guidance for 
collecting samples for bacterial analyses is given in References 
4' 5. 

Purgeable Organic Compounds Analyses (VOAl 

Water samples to be analyzed for purgeable organic compounds 
should be stored in 40 mL septum vials with screw cap and Teflon
silicone disk in the cap to prevent contamination of the sample by 
the cap. The disks should be placed in the caps (Teflon side to 
be in contact with the sample) in the laboratory prior to the 
beginning of the sampling program. 

The vials (40 mL) should be completely filled to prevent 
volatilization, and extreme caution should be exercised when fill
ing a vial to avoid any turbulence which could also produce 
volatilization. The sample should be carefully poured down the 
side of the vial to minimize turbulence. As a rule, it is best to 
gently pour the last few drops into the vial so that surface 
tension holds the water in a sort of "convex meniscus.'' The cap 
is then applied and some overflow is lost, but air space in the 
bottle is eliminated. After capping, turn the bottle over and tap 
it to check for bubbles; if any are present, repeat the procedure. 
Since the VOA vials are pre-preserved, extreme caution should be 
exercised when the vials are used as the collection device for 
surface samples in order to prevent the loss of the preservative. 
The best procedure is to not completely fill the vial and to use 
the vial cap to collect enough water to top-off the sample. 

When collecting water samples for purgeable organic compounds, 
duplicate samples should always be collected from each location. 
Two 40 mL vials containing four drops of concentrated HCl should 
be filled with sample and labeled PA (preserved acid). 

Sediment samples for purgeable organic compounds analyses 
should be thoroughly but gently mixed with a precleaned stainless 
steel spoon in a precleaned compositing container (Appendix A). 
The 4-ounce (120 mL) sample container should be filled completely; 
no head space should remain in the sample containers. 
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A bound field log book will be used to record daily activi
ties, describe sampling locations and techniques, list photographs 
taken, document weather and stream conditions during the investiga
tion, record water and tide stage, etc. Visual observations are 
particularly significant and may prove invaluable in interpreting 
water quality study results. These visual observations should also 
be recorded in field records. 

5.6.6 Specific Sampling Equipment Quality Assurance Procedures 

All water and sediment sampling equipment shall be cleaned as 
outlined in Appendix A after field use and before being stored. 
This equipment shall be inspected and tested before being issued 
for each field study. Any repairs necessary shall be made and 
recorded. 

During field studies, this equipment shall be cleaned as 
outlined in Appendix A and all such cleaning procedures shall be 
documented in field records. 

5.7 GROUND-WATER SAMPLING 

5.7.1 General Considerations 

Ground-water sampling may be required for a variety of 
reasons, such as examining potable or industrial water supplies, 
checking for and/or tracking contaminant plume movement in the 
vicinity of a land disposal or spill site, RCRA compliance 
monitoring, or examining a site where historical information is 
minimal or non-existent, but where it is thought ground water 
contamination could have occurred. 

Ground water is usually sampled through an in place well, 
either temporarily or permanently installed. However, it can also 
be sampled anywhere ground water is present, as in a pit or a dug 
or drilled hole. 

Occasionally, a well will not be in the ideal location to 
obtain the sample needed; for example, to track a contaminant 
plume. In that case, a well will have to be installed, and it may 
be either a temporary or permanently installed well. An experi
enced and knowledgeable person, preferably a hydrogeologist, will 
need to locate the well and supervise its installation so that the 
samples ultimately collected will be representative of the ground 
water. 
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Additional guidance is given in the "RCRA Ground-Water Moni
toring Technical Enforcement Guidance Document" (REF. 13) ; the 
ground-water sampling procedures used will meet the intent of this 
document. 

5.7.2 Sample Site Selection 

The relationship of the following factors to potential pollu
tion sources shall be considered and evaluated when selecting 
ground-water sampling sites; the direction of ground-water flow; 
depth to ground water; thickness of the aquifer (if applicable); 
type of stratigraphy; presence of perched water cables; types of 
soils; depth of bedrock; type of vegetation; surface drainage 
patterns; type of topography; general land use; and surface 
features such as rock outcrops, seeps, springs, streams, rivers, 
and wet areas (REF. 14). The area of interest should be located 
on an aerial photograph, a USGS 7.5 minute quadrangle map, a USDA 
soils map, andjor any other appropriate map that shows topography 
and general relationships between surface features. Aerial 
photographs can usually be obtained at the local Agricultural 
Stabilization Conservation Service office or the local county tax 
office. USGS 7.5 minute quadrangle maps can be acquired from the 
State Geological Survey or from the USGS, and soils maps from the 
USDA-SCS. A visual inspection of the area may be sufficient to 
evaluate and determine the surface conditions and their relation
ship to the subsurface conditions (REF. 14) . In some cases, 
surface conditions and subsurface conditions cannot be correlated 
by site inspection or reconnaissance. When this occurs, a more 
detailed study, possibly involving test drilling, will have to be 
conducted. 

It is extremely important to sample the unconfined or surfi
cial aquifer downgradient of potential pollution sources or spills 
to determine if this aquifer has been affected. Generally the 
direction of ground-water flow can be estimated by two vectors -
one in the direction of surface water flow (i.e., downstream) and 
another toward the surface water stream or river, if present. The 
relative magnitude of these vectors will vary according to site 
conditions and in some instances both direction and magnitude may 
be changed by construction activities. If both a shallow and deep 
aquifer are involved in the zone of interest, a screening study 
will reveal whether or not the deep aquifer needs to be sampled and 
a more detailed study is required. To adequately assess subsurface 
conditions, a minimum of three wells are required, one in the 
upgradient portion of the area of interest, one in the middle por
tion, and one in the downgradient portion. In some cases, a more 
complex system of wells may be needed to define the subsurface 
conditions, especially in establishing the depth to the shallow 
ground-water aquifer and direction of ground-water movement. Site 
conditions and the scope of the project will determine the total 
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number of wells required. Existing wells should be used when 
possible. Where well installation is necessary, the wells should 
be installed according to the following procedures. 

5.7.3 Monitoring Well Installation 

Wells shall be dug, driven, drilled, or bored depending on the 
scope of work. Hand equipment such as augers, post hole diggers, 
picks, and shovels can be used to dig shall wells in soft soils. 
Wells can also be installed by driving a piece of casing connected 
to a well point into the ground with an axe, sledge hammer, or 
mechanical or power device. Power equipment such as drilling rigs 
can be used to drill or auger wells in all types of soils and to 
any depth (REF. 15, 16, 17). 

Where feasible the following procedures shall be used for well 
installation: 

Temporary Monitoring Wells 

For very shallow wells (<15 feet) in soft material, hand 
augers or small portable power augers shall be used for boring. 
A temporary stainless steel well casing with a well.screen attached 
shall be installed as soon as the hole is augered. 

For deeper temporary wells, larger well drilling equipment 
should be used with a hollow stem auger where possible. The use 
of a hollow stem auger prevents cave-in of the hole during drill
ing, allows for the collection of soil samples at various depths 
during the drilling operation, and may serve as a temporary casing 
for the well. In some cases the.bottom of the auger will become 
plugged and not allow water to flow into the casing. When this 
happens, the auger should be pulled and the hole allowed to fill 
with water. A well casing can be installed if caving occurs. 

When the water table is 25 to 30 feet deep, permanent well 
installation procedures should be considered. 

Permanent Monitoring Well 

Permanent monitoring wells shall be installed using hollow 
stem augers or continuous flight augers in soil and by standard 
rock coring procedures in rock. Where site conditions do not 
warrant the use of augers, alternate drilling methods such as mud, 
or air rotary can be used. When muds are used, a sample of the mud 
shall be collected for appropriate analyses. Casings with well 
screens shall be installed in unconsolidated and semi consolidated 
soils to prevent soil and other foreign material from entering the 
well during pumping. Screens may or may not be required for wells 
in rock. The space surrounding the screen should be back filled 
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with sand and the remainder of the space surrounding the casing 
above the screen should be backfilled with natural clay, bentonite 
and/or cement bentonite grout, depending on the conditions at the 
site. Stainless steel well casings are preferred if samples are 
to be collected for organic compounds analyses. PVC casings are 
acceptable where organic contaminants are not a concern or under 
extremely corrosive conditions (REF. 18). 

Monitoring Well Security 

Wells should be capped and locked at the conclusion of sampl
ing for future use, or if the well will not be used in the future, 
it should be properly abandoned by backfilling with suitable per
manent fill materials such as concrete, bentonite, compatible soil, 
or a combination of these materials (REF. 15). 

5.7.4 Monitoring Well Development 

All permanently installed wells shall be adequately developed 
prior to initial sampling efforts (REF. 14). Adequate development 
should eliminate all fine material from the area of the well screen 
and allow for the collection of a sample which is free of suspended 
materials. Wells installed by "wet drilling" where drilling muds 
are used shall be developed so that residual drilling muds will not 
settle around the well screens or in the surrounding soil and con
taminate future sampling. 

Various methods may be used to develop wells. These methods 
consist of suction lift pumping (pitcher, centrifugal, roller, 
piston, peristaltic pumps), pressure ejection pumping, submersible 
pumping, surge blocks, and bailing (REF. 15, 16, 17). 

5.7.5 Purging Equipment and Techniques 

General 

Wells shall be purged before taking samples in order to clear 
the well of stagnant water which has been standing in the well cas
ing and may not be representative of aquifer conditions. One 
method of purging is to pump the well until three to five times the 
volume of standing water in the well has been removed. A second 
method is to pump the well until the specific conductance, tempera
ture and pH of the ground water stabilizes. Normally, a combina
tion of the two methods is employed (i.e., specific conductance, 
temperature, and pH are measured at intervals and a record of the 
volume purged is monitored). If a well is pumped dry, this consti
tutes an adequate purge and the well can be sampled following 
recovery (REF. 15, 17). 
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Purging Techniques (Wells Without Plumbing or In Place Pumps) 
General 

For permanently installed wells, the depth of water shall be 
determined (if possible) before purging. This can be accomplished 
by attaching a weight on the end of a tape and lowering it into the 
well until it touches the water, or by use of a mechanical or elec
trical water level indicator. Personnel shall exercise extreme 
caution during this procedure to prevent contamination of the well. 
This is a critical concern when samples for trace organic compounds 
or metals analyses are collected. 

Using Pumps to Purge 

When suction lift or centrifugal pumps are used, only the 
intake line is placed into the water column. To minimize contam
ination, the line placed into the water is either standard cleaned 
(see Appendix A) Teflon, in the case of the suction lift pumps, or 
standard cleaned stainless steel pipe attached to a hose, when 
centrigual pumps are used. 

When submersible pumps (bladder, turbine, displacement, etc.) 
are used, the pump itself is lowered into the water column. 

Using Bailers to Purge 

Standard cleaned (Appendix A) closed-top Teflon bailers with 
new nylon rope are lowered into top of the water column, allowed 
to fill, removed and the water is discarded. 

Field Care of Purging Equipment 

Regardless of which method is used for purging, new aluminum 
foil or plastic sheeting shall be placed on the ground surface 
around the well casing to prevent contamination of the pumps, 
hoses, ropes, etc. in the event they need to be placed on the 
ground during the purging or accidentally come into contact with 
the ground surface. 

It is preferable that hoses used in purging that come contact 
with the ground water be kept on a spool, both during transporting 
and during field use, to further minimize contamination from the 
transporting vehicle or ground surface. 

Purging Entire Water Column 

The pump/hose assembly or bailer used in purging should be 
lowered into the top of the standing water column and not deep into 
the column. This is done so that the purging will "pull" water 
from the formation into the screened area of the well and up 
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through the casing so that the entire static volume can be removed. 
If the pump was placed deep into the water column, the water above 
the pump may not be removed, and the subsequent samples collected 
may not be representative of the ground water. 

To minimize cross contamination between wells, no more than 
three to five feet of hose should be lowered into the water column. 
If the recovery of the well is at least as fast as the pump rate, 
the pump may be left hanging at the initial level until an adequate 
volume has been purged. If the pump rate exceeds the recovery rate 
of the well, the pump well have to be lowered, as needed, to 
accommodate the drawdown. 

After the pump is removed from the well, all wetted portions 
of the hose and the pump shall be cleaned as outlined in Appendix 
A. 

Careful consideration shall be given to using pumps to purge 
wells which are excessively contaminated with oily compounds, 
because it may be difficult to adequately decontaminate severely 
contaminated pumps under field conditions. When wells such as this 
are encountered, alternative purging methods, such as bailers, 
should be considered. 

Purging Techniques - Wells With In Place Plumbing 

General 

In place plumbing is found at water treatment plants, indus
trial water supply wells, private residences, etc. The objective 
of purging is the same as with monitoring wells without in place 
pumps to ultimately collect a sample representative of the ground 
water. 

The volume to be purged depends on several factors: whether 
the pumps are running continuously or intermittently, how close to 
the source the sample can be collected, and the presence of any 
storage/pressure tanks between the sampling point and the pump. 
If storage/pressure tanks are present, an adequate volume must be 
purged to totally exchange the volume of water in the tank. 

Continuously Running Pumps 

If the pump runs continuously, and the sample can be collected 
prior to a storage/pressure tank, no purge, other than opening a 
valve and allowing it to flush for a few minutes, is necessary. 

If the pump runs continuously, and a storage/pressure tank is 
located ahead of the sample location, the purge must include the 
entire storage volume to be sure that a sample representative of 
the ground water will be collected. 
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If the pump runs intermittently, it is necessary to determine 
the volume to be purged, including storage/pressure tanks that are 
located ahead of the sampling location. 

The pump should then be run continuously until the required 
volume has been purged. 

5.7.6 Sampling Techniques 

Sampling Techniques - Wells With In Place Plumbing 

Samples should be collected following purging from a valve or 
cold water tap as near to the well as possible. Samples should be 
collected directly into the appropriate containers. 

Sampling Techniques - Wells Without Plumbing 

Following purging, samples should be collected using a per
istaltic pump/vacuum jug procedure, if possible, or with a closed 
top Teflon bailer. The pump used for purging generally should not 
be used for sampling. When the peristaltic pump is used, samples 
for purgeable organic compounds should be collected using a bailer 
or by allowing the Teflon tube to fill and then allowing the water 
to drain into the sample vials. All equipment shall be cleaned 
using the procedures described in Appendix A. Also, refer to the 
Potable Water Supply discussion, Section 5.8, for additional infor
mation. 

When bailing, new foil or plastic sheeting should be placed 
on the ground around each well to prevent contamination of sampling 
equipment in the event any equipment is dropped or otherwise comes 
in contact with the ground. Braided nylon cord may be used to haul 
the bailer if the nylon cord is used only one time and discarded. 
Teflon coated wire, singe strand stainless steel wire, or monofila
ment are acceptable for hauling bailers and may be decontaminated 
for reuse. 

5.7.7 Special Sample Collection Procedures 

Trace organic Compounds and Metals 

Special sample handling procedures shall be instituted when 
trace contaminant samples are being collected. All sampling equip
ment, including pumps, bailers, drilling equipment, water level 
measurement equipment, etc., which come into contact with the water 
in the well must be cleaned in accordance with the cleaning proce
dures described in Appendix A. Synthetic drilling mud (i.e. , 
Revert) should not be used when constructing wells which will be 
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used for trace contaminant sampling. Pumps shall not be used for 
sampling, unless the interior and exterior portions of the pump and 
discharge hoses can be thoroughly cleaned. Blanks should be col
lected to determine the adequacy of cleaning prior to collection 
of any sample using a pump. Peristaltic pumps using Teflon tubing 
and a Teflon insert can be used to collect samples without the 
sample coming into contact with the pump. This is accomplished by 
placing the Teflon insert into the opening at a standard cleaned 
gallon glass container (Appendix A). The Teflon tubing connects 
the container to the pump and sample source. The pump creates a 
vacuum in the container, thereby drawing the sample into the con
tainer without coming into contact with the pump tubing. Proce
dures for collecting samples for purgeable organic compounds 
analyses (VOA) are also given in the Wastewater Sampling Section 
5. 5. Samples for purgeable organic compounds analyses shall be 
collected with well bailers or by allowing the Teflon tube to fill 
and ten allowing the water to drain into sample collection vials. 
The procedures given in the General Considerations, Special Precau
tions for Trace Contaminant Sampling (Section 5. 2. 11) shall be 
followed. 

Filtering 

As a standard pol icy, ground-water samples should not be 
filtered in the field. However, if required by RCRA regulations, 
then both filtered and non-filtered samples will be submitted for 
analyses. Proper well installation and development as well as 
proper well purging technique should minimize the turbidity of 
samples. Whenever extremely high concentrations of sediment are 
present in a well sample, the aliquot of the sample for metals 
analyses should not be preserved without first being filtered. 
Whenever samples for dissolved metals analyses are collected, an 
additional sample, unfiltered and acid preserved will also be 
collected for total metals analyses. Samples for analyses of 
organic compounds shall never be filtered. When samples are being 
filtered in the field, the filter apparatus must be cleaned 
(Appendix A) and samples must be filtered. 

Bacterial Sampling 

Whenever wells (normally potable wells) are sampled for 
bacteriological parameters, care must be taken to ensure the 
sterility of all sampling equipment and all other equipment 
entering the well. Further information regarding bacteriological 
sampling is available in Sampling for Organic Chemicals and Micro
organisms in the Subsurface (REF. 19) as well as References 4, 5. 
Additional information on bacterial sampling is also included in 
Sections 5.5, 5.6, and 5.8. 
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5.7.8 Special Sampling Equipment Quality Assurance Techniques 

All equipment used to collect ground-water samples shall be 
cleaned as outlined in Appendix A. and repaired, if necessary, 
before being stored at the conclusion of field studies. 

All equipment shall be tested before being issued for field 
studies. 

Cleaning procedures conducted in the field (Appendix A) or 
field repairs shall be thoroughly documented in field records. 

5.7.9 Auxiliary Data Collection 

Water table measurements from the top of the well casings 
(references to National Geodetic Vertical Datum) in permanent 
wells, and ground surface elevation in temporary wells should be 
made to determine the general direction of ground-water flow and 
gradient. Tracer dyes, radioactive, and thermal detection methods 
can be used to determine direction and velocities of flow (REF. 
14). Also, a study of the general topography and drainage patterns 
will generally indicate direction of ground-water flow. 

Water table measurements shall not be taken until the water 
table has stabilized, preferably 24 hours after well installation 
for permanent wells (REF. 20). The ground surface elevation at the 
wells should be determined by standard engineering survey prac
tices. 

In addition to water level measurements, the pumping rate used 
to purge a well, the volume of water in wells, and drillers logs 
are examples of auxiliary data that should be collected during 
ground-water sampling activities. This information should be 
documented in field records. Methodology for obtaining these data 
are given in the following sections. 

Temperature, specific conductance, and pH shall be measured 
each time a well is sampled. This information is generally 
obtained during the purging process to evaluate the adequacy of the 
purging procedure. In this situation, the final measurements for 
these parameters prior to sampling shall be considered the mea
surement of record for the well. If these parameters were not 
evaluated during purging, they shall be obtained prior to sampling. 

Well Pumping Rate - Bucket/Stop Watch Method 

The pumping rate of a pump can be determined by collecting 
the flow of water from the pump in a bucket of known volume and 
timing how long it takes to fill the bucket. The results should 
be flow in gallons per minute. This method shall be used only with 
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pumps with a constant pump rate, such as gasoline powered or 
electric submersible pumps. It should not be used with battery 
powered pumps. As the batteries lose their charge, the pump rate 
decreases so that pumping time calculations using initial, high 
pump rates are erroneously short. 

Volume of Water In Wells 

In order to purge wells, the volume of water in the well 
should be known. To determine the volume, the following method 
should be used; measure the distance from the bottom of the well 
to the static water level, then measure the inside diameter of the 
well or casing. Obtain the volume of the well by the formula. 

Where 

v = 0.041 d~ 

h = depth of water in feet 
d = diameter of well in inches 
V = Volume of water in gallons 

If preferred, a quick reference nomograph or table may be used. 

Driller's Log 

It is imperative that drilling logs be concise, complete, and 
described in a manner that is easily understood to all who read 
them. The following items shall be included in the logging data: 

o hole number and location 

o description of soils and subsurface conditions (if applic
able) 

o type of drilling equipment, drilling company (if applic
able) 

o method of drilling 

o type and size of casing 

o type and size of well screen 

o depth to well screen 

o type of pump and pumping rate 

o drilling and sampling times 
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o depth to water table, and data and time measured 

o type of samples taken and depths taken 

o volume of water purged 

o type of well (permanent or temporary) 

o type of sampling equipment and/or cleaning procedure 

o depth of sampling and description (if applicable) 

Additional ground-water related data can be obtained from most 
local, statE, and federal agencies dealing with water resources. 
Some states require well drillers to be licensed, and all work 
performed on wells must be reported to the state on prescribed 
forms. These forms are available to the public, so a study of 
wells installed in the area of interest will provide background 
information as to the subsurface conditions. State geological 
surveys, as well as the USGS, have various types of water related 
papers and reports on all phases of ground-water studies in each 
state. City and county governments usually have departments that 
deal with water related projects that may provide data for the 
local area. Federal agencies such as the scs, U. S. Army Corps of 
Engineers, the Bureau of Reclamation, U. s. Forest Service, Science 
and Education Administration, and the U. s. Public Health Service 
have water programs and may provide data. Other sources include 
the Bureau of Mines, colleges, universities, and technical 
societies such as American Association of Petroleum Geologists, 
American Institute of Mining and Metallurgical Engineers, American 
Water Well Association, Association of Engineering Geologists, and 
Geological Society of American (REF. 14, 21). 

5.8 SAMPLING OF POTABLE WATER SUPPLIES 

5.8.1 General Considerations 

When sampling potable water supplies, utmost care must be 
taken to insure that samples are representative of the water supply 
being sampled. This is important not only from a technical and 
public health perspective, but also from a public relations 
standpoint. Poor sampling techniques may result in incorrect 
results (either not detecting a compound which is present or by 
contaminating the sample and falsely indicating a compound which 
is not present). If incorrect results are disclosed to the public, 
it may be impossible to change public opinion when correct results 
are reported. 
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5.8.2 Sampling Site Selection/Sampling Techniques 

Even though the same care and techniques used in wastewater, 
ground-water, etc., sampling (including thorough documentation of 
location, data, time, etc.) are used by personnel in potable water 
supply sampling, there are certain additional special procedures 
which shall be used. 

When water samples are collected from wells, either by 
mechanical or hand pumping, the wells must be purged before the 
sample is collected (see Section 2.6.7 for ground-water sampling 
methods). This procedure insures that water in the well field is 
sampled, not the standing water in the pump or holding tank. As 
a rule of thumb, at least one volume of water in the well casing 
and storage tank should be evacuated (a 15 minute period is usually 
sufficient for residential wells). This also insures that any 
contaminants that might have entered the area of the tap from 
external sources are flushed away (REF. 19). 

Potable water samples shall be representative of the water 
quality within a given segment of the distribution network. Taps 
selected for sample collection should be supplied with water from 
a service pipe connected directly to a water main in the segment 
of interest and should not be separated from the segment interest 
by a staorge tank. The sampling tap must be protected from exter
ior contamination associated with being too close to the sink 
bottom or to the ground. Contaminated water or soil from the 
faucet exterior may enter the bottle during the collecting proce
dure since it is difficult to place a bottle under a low tap with
out grazing the neck interior against the outside faucet surface. 
Leaking taps that allow water to flow out from around the stem of 
the valve handle and down the outside of the faucet, or taps in 
which water tends to run up on the outside of the lip, are to be 
avoided as sampling locations. Aerator, strainer, and hose attach
ments on the tap must be removed before sampling. These devices 
can harbor a bacterial population if they are not cleaned routinely 
or replaced when worn or cracked. Whenever a steady stream of 
water cannot be obtained from taps, after such devices are removed, 
a more suitable tap shall be sought. Taps where the water flow is 
not steady should be avoided because temporary fluctuation in line 
pressure may cause sheets of microbial growth that are lodged in 
some pipe section or faucet connection to break loose. The cold 
water tap should be opened for two or three minutes or for suffi
cient time to permit clearing the service line; a smooth-flowing 
water stream at moderate pressure without splashing should be 
obtained. Then, without changing the water flow which could dis
lodge some particles in the faucet, the samples can be collected 
(REF. 19). 
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Regardless of the type of sample bottle being used, the bottle 
cap should not be placed on the ground or in a pocket. Instead, 
hold the bottle in one hand and the cap in the other, keeping the 
bottle cap right side up (threads down) and using care not to touch 
the inside of the cap. Exercise care not to lose the Teflon liner 
in certain bottle caps. Avoid contaminating the sample bottle with 
fingers or permitting the faucet to touch the inside of the bottle. 
When sampling for bacterial content, the bottle should not be 
rinsed before use. This may not only contaminate the bottle but 
also remove the thiosulfate dechlorinating agent (if used). When 
filling any container, care should be taken so splashing drops of 
water from the ground or sink do not enter into either the bottle 
or cap. In order to avoid dislodging particles in the pipe or 
valve, do not adjust the stream flow while sampling. 

When sampling at a water treatment plant, samples should be 
collected both from the raw water supply and after chlorination. 

Duplicate samples will always be collected for VOA and bac
terial analyses. Single samples may be collected for extractable 
organic compounds, metals, phenol, cyanide, and conventional para
meter analyses. The procedures given in Section 5.2.10 (Special 
Precautions for Trace Contamination Sampling) and in Section 5.5.6 
(Purgeable Organic Compounds Sample Collection) shall always be 
followed when potable water supplies are sampled. 

Personnel shall always obtain the name(s) of the resident or 
water supply owner/operator and the resident's exact mailing 
address, as well as the resident's home and work telephone numbers. 
The information is required so that the residents or water supply 
owner/operators can be informed of the results of the sampling 
program. 

5.8.3 Sampling Equipment/Specific Sampling Equipment Quality 
Assurance Techniques 

Sampling equipment and specific equipment quality assurance 
techniques are contained in Sections 5.6 (Surface Water Sampling) 
and Section 5.7 (Ground-water Sampling). 

5.9 SOIL SAMPLING 

5.9.1 General Considerations 

The objective of this section is to give general guidance for 
the collection of soil samples during field investigations. Guid
ance for preparing soil sampling protocols, including statistical 
sampling methodology are included in the EPA publication "Prepara
tion of Soil Sampling Protocol, Techniques and Strategies" (REF. 
2 2 ) • 
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Areas selected for soil sampling shall be strategically 
located in order to collect a representative fraction of the soils 
with the minimum number of samples and effort. A surface inspec
tion of the subject area shall be made to locate pertinent features 
(e.g., rock outcrops, drainage patterns, surface runoff, ponds, 
lakes, wet areas, seeps, springs, permanent structures, fill areas, 
erosional areas, depositional areas, etc.) and to evaluate the 
relationship between these features and potential sources of pollu
tion. The location of sediment depositional areas are good indica
tors of surface runoff direction. If the direction of surface 
runoff or drainage is difficult to detect, observation of new 
deposition or sediment movement following a rain may prove helpful 
in establishing this direction. The spreading or fanning out of 
the sediment body will indicate direction flow. 

In most instances, the first investigation of a site will be 
a reconnaissance type survey. Soil sampling in these instances 
will generally be confined to surface or near-surface soils andjor 
sediments with hand equipment. For screening purposes, sampling 
of this type should be conducted in depositional areas on the 
periphery of the study area, primarily at the downstream or down
gradient portion(s) of the area of interest; however, an 
upgradient location should also be selected for obtaining back
ground andjor control samples. Investigators should be aware that 
sampling in depositional areas tends to bias the sampling toward 
elevated concentrations which is useful as a screening tool, but 
should not be construed as representative of the area conditions. 

More in-depth investigations are usually conducted after a 
preliminary study or reconnaissance survey has been completed. 
Review of previous investigations will aid in selection of suitable 
sampling locations and these studies should be examined when the 
study plan for the more detailed study is prepared. The number of 
samples and the number of test pits and/or borings and the specific 
depth that samples are collected will vary according to the site 
conditions and the scope of the investigation. 

5.9.3 Sampling Techniques 

General 

Sampling is often conducted in areas where a vegetative turf 
has been established. In these cases a clean stainless steel 
shovel should be used to carefully remove the turf so that it may 
be replaced at the conclusion of sampling. When the soil sample 
is obtained, it should be deposited into a glass pan for mixing (or 
compositing, if applicable) prior to filling the sample containers. 
Mixing of the soil sample for chemical analysis should be performed 
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in accordance with the procedures outlined in Section 5.6.3. If 
an undisturbed sample is needed, the Shelby tube sampler may be 
used. If practical, and at the project leader's discretion, all 
trenches or holes that were excavated for sampling should be filled 
in and the turf replaced. 

surface Soil Sampling 

Prior to samples, leaves, grass, and surface debris should be 
removed from the area to be sampled using a clean stainless steel 
spoon or shovel. surface soil samples shall then be collected 
using a precleaned, stainless steel scoop or spoon. 

Shallow Subsurface Soil Sampling 

Shallow subsurface soil samples may be collected by digging 
a hole or trench with a stainless steel shovel, then removing all 
of the loose soil and collecting a sample at the desired depth 
using a stainless steel spoon a stainless steel hand auger, or a 
Shelby tube. 

The stainless steel hand auger consists of three basic parts: 

o bucket 
o extension 
o handle 

At the bottom end of the bucket are two cutting edges. The exten
sions are three feel long. When sampling deeper subsurface soil 
a number of extensions may be joined end to end to increase the 
depth from which soil may be sampled. 

The Shelby tube is a stainless steel tube approximately 12 
inches long and 2 inches in diameter. One end of the tube has the 
edges beveled into a cutting edge. The other end can be mounted 
on an adapter which allows attachment to the end of the hand auger. 
The Shelby tube is pushed into the soil to be sampled and then 
removed. The tube can then be removed from the adapter and the 
soil pushed out using a decontaminated piece of equipment such as 
the handle of a stainless steel spoon. If an undisturbed sample 
is required, the Shelby tube with its sample intact may be shipped 
directly to the laboratory for analyses. 

Deeper Subsurface Soil Sampling 

For 
auger is 
reached. 

deeper sampling using hand equipment, a stainless steel 
used to bore a sampling hole until the desired depth is 
Another clean auger bucket or a Shelby tube is then used 
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to collect the sample which is placed in a glass pan. Surface 
debris should be removed from the location of the sampling hole 
using a clean, stainless steel shovel or spoon before augering 
operations are initiated. 

Often the depth which can be reached using a hand auger is 
limited due to the soil having low cohesion which leads to the hole 
collapsing or to the soil being very tightly packed which can make 
turning and removing the auger difficult. In cases such as these, 
a portable power auger Little Beaver may be used to reach the 
desired depth. The sample can then be collected as described in 
the previous paragraph. The portable power auger consists of an 
powered drive unit (hand-held) used by sampling personnel to drive 
crew-like auger flights. The auger flights should be cleaned using 
the same procedures as for the other soil sampling equipment 
(Appendix A). For Safety reasons, the Little Beaver portable power 
auger should never be used with less than two sampling personnel 
present. 

The split spoon sampler may be used for sampling at greater 
depths. Because of its weight, the split spoon sampler is 
generally used with power equipment, i.e., drilling rig. A hollow 
stem auger is used to advance the hole to the desired depth. The 
split spoon is added to the correct length of drill rod and forced 
into the undisturbed soil by means of a 140 pound weight or hammer. 
The split spoon is retrieved from the hole and opened to reveal the 
sample. The top two or three inches of the sample normally will 
be disturbed and should be discarded. The undisturbed portion 
should be placed in a glass pan by means of a clean stainless steel 
spoon or spatula. The procedure is repeated until the desired 
amount of sample is collected. The sample should then be 
thoroughly mixed. 

5.9.4 Special Precautions for Trace Contaminant Soil Sampling 

The procedures outlined in Section 5.2.11 shall be followed. 
All soil sampling equipment used for sampling for trace contamin
ants should be constructed of stainless steel where possible. In 
no case will chromium, cadmium, or galvanized plated or coated 
equipment be used for soil sampling operations. Similarly, no 
painted equipment shall be used. All paint and primer must be re
moved from soil sampling equipment by sandblasting or other means, 
before such equipment can be used for collecting soil samples. 

5.9.5 Soil Samples Collected for Purgeable Organic Compounds 
Analyses (VOA) 

Soil samples collected from purgeable organic compounds 
analyses should be thoroughly mixed and containerized as soon as 
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possible after sampling. The sample should be placed in the sample 
container so that no head space is left in the container after the 
container is closed. 

5.9.6 Specific Sampling Equipment Quality Assurance Techniques 

Drilling rigs and other major equipment used to collect soil 
samples shall be identified so that this equipment can be traced 
through field records. A log book shall be established for this 
equipment so that all cleaning, maintenance and repair procedures 
can be traced to the person performing these procedures and to the 
specific repairs made. Sampling spoons, hand augers; Shelby tubes, 
and other minor disposable type equipment are exempted from this 
equipment identification requirement. 

All equipment used to collect soil samples shall be cleaned 
as outlined in Appendix A and repaired, if necessary, before being 
stored at the conclusion of field studies. 

Any cleaning conducted in the field (Appendix A) or field 
repairs should be thoroughly documented in field records. 

5.9.7 Auxiliary Data Collection 

In addition to information pertaining to an area or specific 
site/location that may be available in EPA files from previous 
investigations (i.e., site screening, water quality, well monitor
ing studies, etc.) information and data may be obtained from 
various city, county, state, and other federal agencies. 

A system of logging all pertinent data collected during drill
ing and sampling operations should be maintained. The test hole 
locations should be recorded and referenced to the site map and/or 
datum base so that each location can be permanently established. 
Samples should be accurately tagged and labeled with all labeling 
and field recording procedures. Also, refer to the section on 
drilling logs in the Groundwater Sample Section (Section 5.7.9). 
The latitude and longitude shall be obtained for each site for any 
future data entry. 

5.10 LANDFILLS AND HAZARDOUS WASTE SITE SAMPLING 

5.10.1 General Considerations 

Sampling at sanitary landfills is generally considered a 
routine operation. Sampling at known or suspected hazardous waste 
sites, on the other hand, could involve sampling operations that 
are inherently dangerous to the personnel involved. Therefore, the 
procedures outlined in the EPA Region IV Field Health and Safety 
Manual should be observed during all sampling operations at known 
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or suspected hazardous waste sites (REF. 23). The draft EPA 
Manual for Hazardous Waste Site Investigations (REF. 24) 
also be used as a guide during sampling activities at these 

Safety 
should 
sites. 

Sampling operations conducted at landfills and hazardous waste 
sites include the collection of on-site samples from open and 
closed containers, waste piles, pits, ponds, lagoons, leachate 
streams, spillage of materials, contaminated soil, as well as 
sampling of ground water and soil. Samples collected off-site 
(soil, surface water, sediment, ground water, tissue) shall be con
sidered environmental samples unless site observations or other 
evidence indicate otherwise. All samples collected on known or 
potential hazardous waste sites shall be considered to be "hot" or 
"concentrated" samples unless field personnel have valid reasons 
to believe otherwise. These samples shall be handled as hazardous 
materials as outlined in the draft EPA Safety Manual for Hazardous 
Waste Site Investigations (REF. 24). 

Additional information concerning field operations at hazard
ous waste sites are included in the EPA publication Characteriza
tion of Hazardous Waste Sites -A Methods Manual. Volume 1 - Site 
Investigations (REF. 25) and Volume II -Available Sampling Methods 
(REF. 26). 

Sampling procedures for collecting soil, sediment, water, and 
ground-water samples at hazardous waste sites and landfills are 
identical to those given in the previous section (Wastewater Sampl
ing - 5.5, Surface Water Sampling - 5.6, Ground-water Sampling -
5.7, Soil Sampling 5.8, etc.). The only difference is the degree 
of caution and safety precautions and procedures utilized for on
site samples collected from hazardous waste sites. Waste sampling 
procedures are included in the Waste Sampling Section (2.6.11). 
Some general guidance is also given for selecting sampling loca
tions for on-site investigations. Guidance given in previous 
sections shall be used when selecting sampling locations for 
environmental assessments of these sites. Where possible, 
disposable sampling equipment shall be used to collect on-site 
samples from hazardous waste sites. All "hot" or "concentrated" 
samples shall be clearly labeled as such when they are submitted 
for laboratory analyses. Any observations (odor, appearance, 
container labeling, etc.) made by the field team which might alert 
the laboratory to potential dangers or provide laboratory personnel 
with information on possible constituents in the samples (high 
concentration, etc.) shall be explained on the sample tag and 
explained verbally to the sample custodian or other laboratory 
personnel, as necessary. 
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When selecting a sampling location at a landfill or hazardous 
waste site, the following should be determined (REF. 15): 

o surface water flow (drainage pattern) 
o discharge and recharge areas 
o direction of ground-water flow 
o topography 
o leachate flow 
o location of streams in relation to the subject area 
o vegetation 
o wells in the area 
o seeps 
o springs 
o wet areas 
o soil conditions 
o general geology 

All of these items are important in evaluating a site for sampling 
both soils and water, and have been discussed at length in the 
sections on water and soil sampling. 

When a site is being screened for sampling, ~he most produc
tive method of determining sampling locations ~s to walk the 
boundary of the site (after if has been located and defined) 
focusing attention on areas where surface runoff leaves and site. 
The site shall be checked for leachate flow or surface spills. 
Springs, seeps, ponds, and wet areas shall be examined to see if 
they display signs of leachate. Obvious signs of leachate in the 
water are discoloration and/or odor. The soil shall be inspected 
to see if it is discolored. Areas of excessive dead vegetation 
andjor dead animals are good indicators of a potential hazard. 
Nearby water bodies and wells downgradient from the site shall be 
located for sampling to check for off-site migration of contamin
ants. Where necessary, test holes can be bored with hand or power 
equipment to define the general direction of ground-water movement 
and subsurface stratigraphic conditions. 

5.10.3 Specific Quality Control Procedures for Sampling Equipment 

All major sampling and safety equipment used during investi
gations at hazardous waste sites including barrel openers, safety 
equipment (other than disposable gear), Geiger counters, explosion 
meters, cameras, etc. shall be numbered so that this equipment can 
be traced through field records. A log book shall be established 
for this equipment, so that all cleaning, maintenance, and repair 
procedures can be traced to the person performing such procedures 
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and to specific repairs made. Quality control procedures for 
certain pieces of equipment, such as automatic samplers, pumps, 
soil sampling equipment, etc., are contained elsewhere in this 
manual. 

All equipment utilized to collect samples at hazardous waste 
sites shall be cleaned as outlined in Appendix A and repaired, if 
necessary, before being stored at the conclusion of a field study. 
In some instances, special decontamination procedures in excess of 
the cleaning procedures outlined in Appendix A will be necessary. 
These procedures will be developed on a case-by-case basis accord
ing to the specific material encountered (REF. 24, 27). Provisions 
should also be made for disposal (preferably burial at the sampling 
site) of contaminated disposable equipment. 

All equipment shall be tested before being issued for field 
studies. 

Any cleaning procedures conducted in the field (Appendix A) 
or field repairs, shall be thoroughly documented in field records. 

5.11 WASTE SAMPLING 

5.11.1 General Considerations 

Waste sampling as discussed in this section includes the 
collection of sludge samples from municipal and industrial waste
water treatment facilities; samples of liquid waste and sludge 
from pits, ponds and lagoons; the collection of concentrated waste 
samples from open and closed containers such as drums, barrels, 
tank trucks, and storage tanks; and waste piles. 

Generally the collection of sludge samples from municipal and 
industrial wastewater treatment plants is a low risk operation. 
However, the collection of liquid waste and sludge samples from 
open containers and liquid waste from pits, ponds, or lagoons and 
solid waste from waste piles may involve sampling operations that 
are inherently dangerous to the personnel involved. Sampling of 
closed containers (barrels, drums, etc.) shall be considered a high 
hazard operation by all personnel. The procedures outlined in the 
Region IV Field Health and Safety Manual (REF. 23) should be 
strictly observed during all potentially hazardous sampling opera
tions. Additional safety guidance is included in the draft EPA 
Safety Manual for Hazardous Waste Site Investigations (REF. 24). 
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5.11.2 Collection of Municipal Wastewater, Industrial Wastewater, 
and Municipal Water Treatment Plant Sludge Samples 

Sampling Locations 

Sampling locations must be carefully selected to insure that 
the samples are truly representative of the material being sampled. 
the following are suggested locations for different sampling 
conditions. 

Municipal sludge Being Drawn to a Drying Bed 

Collect samples from the pipe flowing to the bed or at the 
discharge point into the bed. Take three or more aliquots of 
samples during the draw period to insure that variations in the 
sludge concentrations and consistency are accounted for. 

Sludge From An Aerobic Digester 

It is difficult to insure that the contents in these units 
are well mixed. Samples can be taken from sample ports in the 
recirculation 1 ines if so equipped. Otherwise, samples can be 
taken from ''thief holes'' in the floating top of the digester. 

Sludge From an Aerobic Digester 

It is much easier to sample these units because of the clear 
view of the contents. Samples should be taken while the contents 
are being mixed and from the 1/3 - 2/3-depth zone. 

Sludge From a Quiescent Holding Basin (Water or Wastewater) 

One sample cannot be collected which will be representative 
of the total contents of the basin since the material is generally 
stratified. Samples can be collected from the upper relatively 
clear liquid layer as one would collect any water sample. Sludge 
samples should be collected from the basin from a boat or a plat
form. Sediment sampling devices are required to collect these 
samples. 

Sludge From Drying Beds 

After sludge is partially dried and cracked, samples can be 
collected with a stainless steel spoon, shovel or similar device. 
Samples should be collected from three or four locations in the bed 
to insure a representative sample. The sample should be collected 
of the full depth of sludge on the bed. 
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If the sampling technique involves multiple aliquots or if 
the final sample will consist of aliquots from several locations, 
all aliquots should be placed into a Pyrex dish, or other suitable 
container, and mixed thoroughly before containerization. 

If the sludge layer is shallow or if only the surface is to 
be sampled, samples can be collected directly into the sample 
container. 

If depth samples are required, the methods described in 
Section 5.11.3 (Sampling Technique) may be used. 

Regardless of the method used, special care must be taken when 
collecting the sludge sample to ensure that excess water flowing 
out of the sampling device does not wash out much of the fine 
material, thus biasing the sample. 

Special Precautions for Trace Contaminant Sampling 

For complete information refer to Section 5.9. 

Sludge Samples Collected for Purgeable Organic Compounds Analysis 

For complete information refer to Section 5.9. 

5.11.3 Pits. Ponds, and Lagoons 

General 

For the purposes of this subsection, pits, ponds, and lagoons 
refer to any basin, pit or open tank, lined or unlined, which 
contain or are suspected of containing unknown concentrated liquid 
chemical waste. This discussion does not include municipal and 
industrial wastewater treatment ponds or natural or man made sur
face water impoundments. 

Sampling Locations 

Sampling locations within pits, ponds, and lagoons should 
yield samples which are representative of that section, or of the 
entire pit, pond, or lagoon being sampled. All phases in the pit, 
pond, or lagoon (floating solids, all liquid phases, and sludge) 
should be sampled. the only exception to this policy will be 
situations where representative samples cannot be safely collected 
or where the investigative team is attempting to determine worst 
case conditions. 
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Because of the inherent dangers with sampling known or unknown 
concentrated waste, sampling personnel should never attempt to 
sample pits, ponds and lagoons by using a boat. All sampling 
should be accomplished from banks of pits, ponds, and lagoons or 
from piers. 

Liquid Waste Sampling Techniques 

If the sampling technique utilized requires multiple aliquots, 
or if the final sample will consist of aliquots from several dif
ferent locations in the pit, poind, or lagoon, all aliquots should 
be placed into a pyrex dish or large glass sample container, or 
other suitable compositing container, and mixed thoroughly before 
containerization. 

Floating solids can be sampled directly or with a stainless 
steel scoop or spoon attached to a piece of conduit pipe. 

The presence of individual liquid phases can be determined by 
using a profile tube. The top liquid phase can be sampled by 
direct dipping with the sample container; dipping with the sample 
container attached to a conduit pipe, either directly or by way of 
a fishing pole type arrangement, or dipping the sample with a 
stainless steel scoop attached directly to conduit pipe. Other 
liquid phases can be sampled with a peristaltic pump/vacuum jug 
arrangement with the end of the Teflon tube intake attached to a 
conduit pipe and held at the desired depth or with Bacon-Bomb 
sampler opened at the desired depth. The Bacon-Bomb sampler can 
be operated directly from the banks of pits, ponds, and lagoons or 
from piers or operated by way of a fishing pole type arrangement 
using a piece of conduit pipe. 

Sludge Sampling 

Sampling Technique 

If the sampling technique involves multiple aliquots, or if 
the final sample will consist of aliquots from several different 
locations in the pit, pond or lagoon, all aliquots should be placed 
into a Pyrex dish or other suitable container and mixed thoroughly 
before containerization. 

Sludge samples can be collected by pushing a stainless steel 
push tube into the sludge and emptying the tube contents into a 
Pyrex dish or other sui table container. "Emptying" can include 
shaking to remove sludge or extrusion of thick or gummy sludges 
with a new wooden dowel. a disadvantage of this technique is the 
need for multiple insertions of the tube into the sludge to collect 
sufficient sample volume. 
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Sludge samples can also be collected with a stainless steel 
ponar dredge. An advantage of this technique is that one operation 
of the dredge usually yields sufficient sample volume for most 
sampling efforts. 

One of the easiest methods of collecting a sludge sample con
sists of attaching a stainless steel scoop to a piece of conduit 
pipe with either strapping tape or a scoop bracket, and dipping the 
scoop into the sludge. An advantage of strapping tape is that it 
generates less equipment to decontaminate. However, glue on the 
tape may dissolve rapidly in oily or solvent type wastes. The 
scoop bracket has a decided advantage in that it allows sampling 
personnel to adjust the angle between the scoop and the conduit 
pipe. 

5.11.4 Open and Closed Container Sampling 

General 

Sampling of closed containers (drums, barrels, tanks) should 
only be conducted when absolutely necessary. Whenever container 
sampling is necessary, the first priority should be the collection 
of samples from open containers since open containers generally 
present less hazard to the samplers than closed containers (i.e., 
volatile components have already evaporated, extreme acute toxicity 
would probably be evident from dead animal life or vegetation 
around the sit) . Closed containers must be considered as extremely 
hazardous from either the toxicity, explosion or fire standpoints, 
Chronic toxicity may be a danger in both open or closed containers. 
Because of the dangers involved with container sampling, the sampl
ing or drums, barrels, or other containers containing either 
unknown material or known hazardous material shall be considered 
a hazardous duty assignment. Additional information regarding 
container sampling is available in the draft EPA Safety Manual for 
Hazardous Waste Site Inspections (REF. 24). 

A problem which often arises in container sampling is strati
fication and/or phase separation of the container contents. When 
this condition occurs or is suspected, care must be taken to insure 
that the sample collected is representative of the container con
tents. If only one layer or phase is sampled, this should be noted 
and taken into account when interpreting analytical results. For 
example, if a large tank is being sampled for PCB's and the only 
valve or access port available for sampling is at the bottom of the 
tank, it should be noted that the concentration of PCB's might be 
biased toward high concentrations, since PCB's are heavy and tend 
to collect near the bottom of a container. 
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Where possible, samples should be composited with depth (i.e., 
collected throughout the entire depth of the container or at 
several different depths) to provide a representative sample. When 
a drum or cylindrical container is standing vertically, depth com
positing provides a good quantitative estimate of the container 
content. In other cases where such containers are tipped, horizon
tal, deformed, etc., depth compositing will provide representative 
sample at least on a qualitative basis. (Note: A quantitatively 
representative sample could be collected, but would require 
sophisticated sampling methodology involving multilayer sampling 
and volume measurements; this is not recommended unless initial 
screening indicates it is absolutely necessary.) 

Sampling Techniques 

Closed drums, barrels, or other containers (including storage 
tanks) containing unknown materials or known hazardous materials 
shall be opened only using spark proof opening devices. A remotely 
controlled device may be used when deemed necessary. Such a device 
involves the use of a remotely operated pneumatic wrench along with 
a brass pressure fitted bung socket. 

Samples from drums or barrels can be collected using a four
foot length of glass tube. In most instances, glass tubes with a 
one-half inch or less inside diameter work best. The tube is 
inserted into the opening of the drum or barrel as far as possible. 
The open end is then sealed either with the thumb or a rubber 
stopper to hold the sample in the tube while removing the tube from 
the container. The sample is then placed in the appropriate 
container and the procedure is repeated until an adequate amount 
of sample is collected. Sample volume shall be held to the 
absolute minimum required for analysis. An optional method 
involves the use of a piercer valve which is inserted into the drum 
or barrel using a remotely operated hydraulic jack (27); however, 
this method should be used only as a last resort (24). Several 
valves may be required at different depths on the drum or barrel 
if stratification has occurred. The sample is collected directly 
from the valve. 

Other sampling procedures that include the use of automatic 
samplers, pumps, siphons, multiple valves and ports, etc. may be 
used depending on the specific container involved. These proce
dures should not be used unless it can be established that 
their use will not constitute a fire or explosion hazard. This 
determination shall be made only after field reconnaissance, col
lection of appropriate field data (explosion meter, photoionizer, 
etc.) and consideration of available file information on this site. 
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Tank trucks and storage tanks containing liquid wastes are a 
special case. Samples may be collected from access ports on top 
of these tanks or trucks using the techniques outlined above. Tank 
trucks are often compartmentalized and the investigator should 
insure that all compartments of the tank truck are sampled. Sampl
ing from discharge valves usually found on tank trucks is not 
recommended due to potential stratification of tank contents. 
However, if the investigator has to sample from a tank tuck dis
charge valve, the valving arrangement of the particular tank truck 
being sampled must be clearly understood to insure that the 
contents of all compartments are sampled. The same precautions 
apply to sampling from storage tank valves. In either case, the 
investigator must realize that samples obtained from valves (parti
cularly those at or near the bottom of tank truck and storage 
tanks) may not yield representative samples. 

5.11.5 Waste Piles 

General 

Waste piles may consist of sludges and other solid waste, 
1 iquid waste mixed with soil, or any type of waste mixed with 
construction debris, household garbage, etc. Each situation 
presents a unique challenge to the sampler in the selection of an 
appropriate sampling location and technique. 

sampling Locations 

Sampling locations should be selected which will yield a 
sample which is representative of the waste pile being investi
gated. The only exception to this policy will be situations in 
which representative samples cannot be collected safely or where 
the investigative team is attempting to determine worst case 
conditions. A representative sample from a small waste pile can 
often be obtained by collecting a single sample. The collection 
of a representative sample(s) from large waste piles, however, 
presents problems with both the number and locations of samples. 
For a sample(s) to be truly representative, a statistical approach 
should be used in selecting both the number of samples and the 
location where they are to be collected. A discussion of statisti
cal methods which can be utilized is given in the Test Methods for 
Evaluating Solid Waste (SW-846) issued by the EPA Office of Solid 
Waste and Emergency Response (REF. 28). 

Sampling Techniques 

All samples collected should be placed into a Pyrex dish and 
mixed thoroughly before containerization. Stainless steel shovels, 
spoons, or scoops should be used to clear away surface material 
before samples are collected. Near surface samples can then be 
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collected with a clean stainless steel spoon. Depth samples can 
be collected from the cleared location by forcing a stainless steel 
push tube into the pile or by augering to the desired depth with 
a stainless steel hand auger. When the desired depth is reached 
with a hand auger, a clean auger head should be used for collecting 
the sample. An alternate method for collecting depth samples is 
to dig to the desired depth with a stainless steel shovel or scoop 
and collecting the sample with a stainless steel spoon. 

5.11.6 Specific Quality Control Procedures for Sampling Equipment 

All major sampling and safety equipment used during investiga
tions at hazardous waste sites including barrel openers, safety 
equipment (other than disposable gear), Geiger counters, explosion 
meters, cameras, etc. shall be identified so that this equipment 
can be traced through field records. A logbook shall be establish
ed for this equipment, so that all cleaning, maintenance, and 
repair procedures can be traced to the person performing such 
procedures and to specific repairs made. Quality control 
procedures for certain pieces of equipment, such as automatic 
samplers, pumps, soil sampling equipment, etc. are contained 
elsewhere in this manual. 

All equipment used to collect waste samples shall be cleaned 
as outlined in Appendix A and repaired, if necessary, before being 
stored at the conclusion of a field study. In some instances, 
special decontamination procedures in excess of the cleaning proce
dures outlined in Appendix A will be necessary. These procedures 
will be developed on a case-be-case basis according to the specific 
material encountered (REF. 27). Provisions should also be made for 
disposal of contaminated disposable equipment. 

All equipment shall be tested before being issued for field 
studies. 

Any cleaning procedures conducted in the field (Appendix A) 
or field repairs, shall be thoroughly documented in the field 
logbooks. 

5.11.7 Collection of Auxiliary Information and Data 

The collection of auxiliary information and data is particu
larly important when collecting waste samples. Any field analyses, 
including those conducted with safety equipment such as photo
ionizers, explosion meters or approximate analyses such as those 
obtained with pH indicator paper shall be recorded in field 
logbooks. Sketches of sampling locations, valving arrangements of 
tank trucks and storage tanks, markings on barrels, drums tanks, 
etc. should be thoroughly documented and in the logbooks. 
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6.0 SAMPLE CUSTODY 

A critical aspect of sound sample collecting and analysis 
protocols is the maintenance of strict coc procedures. coc proce
dures include inventorying and documentation during sample collec
tion, shipment and laboratory processing. A sample is considered 
to be in an individual's custody if the samples is: 1) in the 
physical possession or view of the responsible party, 2) secured 
to prevent tampering, or 3) placed in a restricted area by the 
responsible party. 

6.1 FIELD SAMPLING OPERATIONS 

Sample tracking is accomplished in the field by assigning each 
sample a unique number as it is collected. This number should be 
traceable back to the date, time, site and depth (where appro
priate) of collection. This is recorded on the sample label and the 
coc as well as in the field logbook. All containers are labeled 
prior to actual sampling. 
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6.1.1 Field Logbook 

The field logbook is a bound field notebook of water-resistant 
paper. All entries are made in indelible ink, signed and dated. 
Information that is recorded in the field logbook includes: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6.1.2 

purpose of sampling (Contract/Project number) 

sampling methodology 

site location 

sample location and depth 

date and time of collection 

sample number and volume 

preservatives (volume added and type) 

QC samples or activities 

Data from any field analyses or physical testing. 

Any pertinent information or observation concerning the 
site or samples. 

signatures of sampler and witness 

method of shipment 

Sample Label 

A sample label is attached to all sample containers at the 
time of collection. The label is written in indelible ink and 
contains the following information: 

o project number 
o sample number 
o sample location and depth 
o date and time collected 
o preservative used (if any) 
o name of sampler and witness 

A typical sample label is illustrated in Figure 1.5. 

6.1.3 sample custody 

Sample custody is initiated with the detailed record keeping 
by the field sampling personnel. coc establishes the documentation 
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and control necessary to identify and trace a sample from sample 
collection through sample analysis. It includes field sample label
ing to prevent sample mix-up, custody seals to prevent sample 
tampering, secure custody and provide the recorded support informa
tion for potential litigation. 

6.1.4 Chain-of-Custody Records CCOCl 

The COCs are used to document the integrity of all samples. 
To maintain a record of sample collection, transfer between 
personnel, shipment and receipt by the laboratory, a coc will be 
filled out for each sample set at each sampling location. The coc 
will contain the following information: 

o project name 

o project location 

o project contact and phone number 

o project number 

o sample number 

o date and time collected 

o preservative used (if any) 

o number of containers 

o description of the sample 

o analysis desired 

o name of sampler and signature 

o Signature of people in possession of the sample and when 
samples were transferred. 

o Any remarks concerning discrepancies between the sample, 
sample label, and the COC. 

6.1.5 Field Sample Shipment 

The individual in charge of shipping samples to the laboratory 
is responsible for ensuring the completion of the COC. This 
individual will also inspect the form for completeness and accur
acy. Any changes made to the coc will be initialed by the person 
making the change. An example of a coc is presented in Figure 1.6. 
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Samples are to be accompanied by an approved COC. When the 
possession of the samples is transferred, the individual relin
quishing the samples signs and records the date and time on the 
document. The individual receiving the samples also signs and 
records the date and time of transfer. This record represents the 
official documentation for all transference of the sample custody 
until the samples have arrived at the laboratory. 

If samples are to be split with another laboratory facility 
or government agency, a separate COC is prepared for those samples. 
This coc indicates with whom the samples have been split and is 
appropriately signed and dated with the time of transfer of the 
splits. 

The following is 
porting environmental 
laboratory: 

a description of the procedure when trans
samples from the sampling site to the 

o The outer surface of all sample containers is cleaned with 
bottled water and paper towels. 

o Log book entries, sample tags, cocs are all completed. 

o Samples and trip blanks are placed into a sample cooler 
along with the ice packs. After the cooler is filled, the 
appropriate coc is placed inside the cooler and the outer 
surface of the cooler is cleaned. 

o Glass sample containers are wrapped with insulating 
material to prevent contact with other sample containers 
or the inner walls of the cooler. 

o Once all packaging is completed, each cooler is sealed with 
identifying labels or custody seals which are initialed by 
the field samplers for coc. 

o Samples are classified according to the Department of 
Transportation (DOT) regulations pursuant to Title 49 CFR. 

o The laboratory is then notified prior to shipment that 
samples are being sent to the laboratory for analysis. 
This notice should be given at least 24 hours in advance 
of the expected sample arrival data. 

Samples are packaged in thermally insulated, rigid coolers 
according to DOT specifications 173.510, 172 Subparts B C and D, 
and Subparts A and B of Part 173. Sample containers are placed in 
the cooler that contains blue ice and absorbent packing for liquids 
or styrofoam packing for solids. The completed coc is placed inside 
the shipping container unless otherwise noted. 
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o proper shipping name; hazardous substance, liquid or soUrl 

o hazardous class; To be determined (label placed in upper 
left corner of outer container) 

o labels; "This Side Up" or arrows placed on the opposite 
side of the outer container if a liquid is to be shipped 

A hazardous material shippers certification is filled out and will 
accompany the shipment. The container is secured with strapping 
tape to prevent leakage. It is recommended that an overnight 
express service (i.e. , Federal Express) be used for the sample 
transport. 

6.2 LABORATORY OPERATIONS 

Delivery of the samples to the laboratory will be accomplished 
by direct transfer, overnight courier or common carrier as dictated 
by the specific project. Sample delivery by either special courier 
or common carrier will require a custody seal on the sample chest. 
Should the samples arrive with the seal broken, it should be writ
ten on the COC and the samples will not be processed until a 
thorough investigation has been completed. Upon arrival at the lab
oratory all sample containers are opened and inspected. Field 
sampling personnel or the project manager are notified on the same 
day of any problems concerning the samples or documents associated 
with the shipment. If samples arrive on Saturday and the field 
personnel are unavailable notification will be made on the next 
working day. 

6.2.1 Sample Receipt 

All samples will be received by the Sample Custodian or in 
hisjher absence by any member of the laboratory staff. All samples 
received will be considered to be hazardous samples, thus all ship
ping containers should be opened in the sample receipt area of the 
warehouse by the walk-in exhaust hood. All personnel associated 
with sample receipt are required to become familiar with any and 
all safety procedures for the handling of hazardous samples. 

The objective of the sample receipt procedure is to ensure 
that all pertinent information about the condition of the sample 
is recorded. The Sample custodian will examine the shipping 
container and shall record the following information on the COC: 

o The condition of the shipping container, noting any damage. 

o The presence/absence of COC seals and their condition. 
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The shipping containers should not be opened except under or 
in an approved hood or in an approved, well ventilated area. 
Approved hood space and/or approved, well ventilated areas should 
be determined by the Laboratory's Health and Safety Officer or the 
Corporate Health and Safety Officer. Prior to the removal of 
samples, plastic backed absorbent pads should be laid out to 
receive the sample bottles. The Sample Custodian will note on the 
sample COC (or the Project Problem Sheet, Figure 1.7, if the COC 
is missing) the following information: 

o presence/absence of the chain-of-custody formjrecord, 

o presence/absence of airbills andjor bills of lading 
documenting shipment of samples, 

o any necessary project andjor sample information enclosed 
with the shipment. 

Upon removal of the samples the following information must be 
recorded: 

o The condition of the samples (intact, broken, leaking, cold 
or ambient, headspace in the VOA vials, etc.). 

o The presence/absence of sample tags. 

If the sample tags are present: 

o Record sample tag document control numbers. 

o Compare sample tags with the COCs and document whether 
these numbers agree. 

o If the sample tag numbers are not listed on the coc, record 
this fact. 

If an odor is noticed after opening the shipping container 
prior to sample removal it must be noted on the coc record. Once 
the COC, sample labels and sample tags have been compared, the 
Sample Custodian shall document agreement among the forms and shall 
note any discrepancies found on the Project Problem Sheet. 

o If all samples that are recorded on the COC are received 
and no problems are observed, the Sample Custodian will 
sign the COC in the "TRANSFER ACCEPTED BY" box. 
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DATE: __________________________ __ 

TIME: ------------------------
TO: ------------------------------
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PROBLEM:---------------------------------------------------------

PROBLEM CONTACT NAME: ____________________________________________ ___ 

ACTION TO BE TAKEN: ______________________________________________ ___ 

FIGURE 1.7 - PROJECT PROBLEM SHEET 
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o If problems are noted, the Sample Custodian will sign the 
COC and note the problems in the "REMARKS" box and note the 
problems on the Project Problem Sheet. 

o If discrepancies have been discovered, they shall be 
reported to the appropriate Client Services personnel for 
clarification. 

Following the inspection of the shipping containers, sample 
bottles and accompanying documentation the Sample Custodian will 
place the samples in the walk-in cooler and deliver the written 
documentation, including the COC, the Project Problem Sheet, etc., 
to the client services personnel. The client services personnel 
will review all of the sample documentation and compare it with any 
documentation previously supplied by the client. If necessary the 
client services personnel will make the necessary contacts to 
verify any discrepancies and carry out the client directives. All 
communications by the client services personnel will by documented 
in logbooks assigned to each person. The information recorded will 
consist of at least the following items: 

o date of the communication 
o person contacted 
o detailed account of all directives given by the client 

Once all of the 
checked against other 
personnel will proceed 

sample information has been verified and 
project documentation the client services 
to log-in the sample. 

6.2.2 Sample Splitting 

When clients supply their own containers or when bulk samples 
are received the Sample custodian shall split the sample to provide 
sufficient aliquots for each analytical procedure that is to be 
performed. The following guidelines should be used to determine the 
manner in which samples will be split. 

Water Samples - Inorganic Parameters Only 

The Sample Custodian with the appropriate laboratory section 
supervisors will determine the minimum sample quantities required 
for the analysis. If insufficient sample exists to produce the 
aliquots needed the Sample Custodian shall contact the client 
services personnel for a priority list of parameters. Based upon 
the client services information the sample custodian will split the 
sample into the proper containers so the laboratory may proceed 
with the analysis. 



Water Samples - organic and Inorganic Parameters 
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When bulk samples arrive for both inorganic and organic 
analyses the Sample Custodian or the personnel completing the 
volatile analysis will split out a portion for any required 
volatile analyses and transfer the sample to the instrumentation 
room volatile refrigerators. The remainder of the sample will be 
split for other organic or inorganic parameters as necessary. 

Sediment/Soil Samples 

Every effort will be made to acquire duplicate aliquots of 
these matrices. The sample will be made homogeneous after any 
portion required for the volatile organic analysis has been removed 
by one or all of the following procedures: 

o stirring 
o air drying and grinding 
o particle separation 
o quartering 

The Sample Custodian or personnel completing the semi-volatile 
organic analysis shall obtain the aliquot for the organic analysis 
and the remainder will be given to the inorganic laboratory for 
further splitting if necessary. If insufficient material exists to 
provide the minimum quantities for analysis, the client shall be 
notified to either schedule a resampling event or to provide a list 
of priority parameters. 

6.2.3 sample Storage 

All samples are kept in either the walk-in cooler or the 
volatile analysis refrigerator located in the organic instrumenta
tion laboratory. Once the sample has been accepted and placed 
within these storage areas any laboratory personnel has access in 
order to complete the analysis. The Sample Custodian is responsible 
for the following items: 

o Samples are to be removed from the shipping container and 
stored in their original container unless the container has 
been damaged. If the container has been damaged the Sample 
Custodian is responsible for transferring the sample to an 
appropriate container for further storage. 

o The Sample Custodian will remove any samples from the 
storage areas for shipment off site when necessary. 

o Ensure that the volatile samples are stored separately from 
the other samples. 

o Ensure that standards are not stored with any samples. 
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Upon completion of the analysis the samples will be remain 
stored in either the walk-in cooler or the volatile refrigerator 
for an additional thirty days. After thirty days the samples will 
be moved to the waste disposal room where they will be stored for 
an additional thirty days. If during the sixty storage period 
arrangements have not been made to return the sample to site or to 
initiate any further analytical the sample is properly disposed of 
according to internal disposal procedures. 

7.0 CALIBRATION PROCEDURES AND FREQUENCY 

The following subsections outline the calibration procedures 
and frequencies for both field and laboratory analytical instru
mentation. 

7.1 GAS CHROMATOGRAPH FOR VOLATILE ORGANIC ANALYSIS 

Prepare calibration standards at a minimum of five concen
tration levels for each parameter. One of the external standards 
should be at a concentration near, but above the Minimal Detection 
Limit, (MDL), and the other concentrations should correspond to the 
expected range of concentrations found in real samples or should 
define the working range of the detector. These standards should 
be prepared fresh on a routine basis. Analyze each calibration 
standard and tabulate area responses versus the concentration in 
the standard. The results can be used to prepare a calibration 
curve for each compound. Alternatively, if the ratio of response 
to concentration (calibration factor) is a constant over the work
ing range (< 20% relative standard deviation, (RSD), linearity 
through the origin can be assumed and the average ratio or calibra
tion factor can be used in place of a calibration curve. The 
working calibration curve or calibration factor must be verified 
on each working day by the measurement of one or more calibration 
standards. If the response for any parameter varies from the 
predicted response by more than+/- 10%, the test must be repeated 
using a fresh calibration standard. Alternatively, a new calibra
tion curve or calibration factor must be prepared for that para
meter. 

7.2 GAS CHROMATOGRAPH FOR EXTRACTABLE ORGANIC ANALYSIS 

Prepare calibration standards at a minimum of five concen
tration levels for each parameter of interest by adding volumes of 
one or more stock standards to a volumetric flask and diluting to 
volume with the appropriate solvent. One of the external standards 
should be at a concentration near, but above the MDL and the other 
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concentrations should correspond to the expected range of concen
trations found in real samples or should define the working range 
of the detector. 

Using injections of one to five micro-liters of each calibra
tion standard, tabulate area responses against the mass injected. 
The results can be used to prepare a calibration curve for each 
compound. Alternatively, if the ratio of response to concentration 
(calibration factor) is constant over the working range (< 20% 
RSD) , linearity through the origin can be assumed and the average 
ratio or calibration factor can be used in place of a calibration 
curve. The working calibration curve or calibration factor must 
be verified on each working day by the measurement of one or more 
calibration standards. If the response for any parameter varies 
from the predicted response by more than +/- 15%, the test must be 
repeated using a fresh calibration standard. Alternatively, a new 
calibration curve or calibration factor must be prepared for that 
compound. 

7.3 ATOMIC ABSORPTION SEPCTROPHOTOMETER FOR TRACE METALS 
ANALYSIS 

Calibration standards are prepared by dilution of a stock 
solution (-1000 ugjmL) at the time of analysis. Calibration stan
dards are prepared fresh at least daily and are discarded after 
use. A blank and at least three calibration standards are prepared 
in graduated amounts in the appropriate concentration range. The 
calibration standards are prepared using the same acids as the 
samples. Beginning with the blank and working toward the highest 
standard, each solution is aspirated and the readings are rendered 
and processed. Each result is used to develop a calibration curve 
(computer generated from the system software). The working cali
bration curve is verified during each working day, at least one 
time per hour, by the measurement of one or more calibration 
standards. If the response varies more than +/- 15% from the 
predicted response, the standard is re-analyzed. If the response 
is still more than +/- 15% from the predicted response, all 
analyses performed after the last calibration standard will be 
repeated after instrument calibration. 

7.4 SPECTROPHOTOMETER FOR COLORIMETRIC DETERMINATIONS 

Calibration standards are prepared by dilution of a stock 
solution (-1000 ugjmL) to appropriate working standards and to 
calibration standards on a daily basis. Concentrations of stock 
and working standards will be dependent on the specific methods of 
analysis. A blank and at least five calibration standards are pre
pared in graduated amounts in the appropriate concentration range. 
calibration standards will be prepared exactly as the samples 
unless specified differently in the method. 
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A standard curve is prepared by plotting absorbance versus 
concentration for the calibration standards. The working cali
bration curve is verified by analysis of a standard. If the 
response varies more than +/- 10% from the predicted response, the 
standard is re-analyzed. Should the response still vary more than 
+/- 10%, a new standard curve will be prepared. 

7.5 SPECIFIC ION METER 

This calibration procedure is specific for the Orion 901 
specific ion meter and associated specific ion electrodes. Typical 
electrode response curves are given in each specific electrode 
instruction manual. The standard calibration method that follows 
is valid over the entire range of response. The necessary solu
tions consist of the following: 

o Adjustors - Ionic strength adjustors, (ISA), pH adjustors, 
decomplexing agents are added in equal proportions to all 
samples, standards and blanks. Necessary adjustors are 
described in specific electrode manuals. 

o Standards - Two standards are prepared that bracket the 
expected concentration range of the samples. 

o Blank laboratory grade water with adjustors added. 

The specific calibration procedures is as follows: 

1. The instrument is set up with electrode(s) as described 
in the electrode instruction manual. 

2. Preset slope from electrode instruction manual. 

3. Set standard thumbwheels to display concentration of 
first standard. 

4. Set mode switch to "CONCN". 

5. Place electrode(s) in first standard and add adjustors. 

6. Press "Clear/Read MV", all reading to stabilize. 

7. Press "Set CONCN". 

B. Remove electrode(s), rinse with lab grade water, shake 
off excess water. 

9. Place electrode(s) in lab grade water - add adjustors 
allow reading to stabilize, press "Set Blank''· 
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10. Repeat Step #8. 

11. Place electrode(s) in second standard and add adjustors 
allow - readings to stabilize. 

12. Adjust slope thumbwheel so exact concentration of 
standard two is shown on display. 

13. Analyze samples by adding adjustors and allowing readings 
to stabilize. 

14. Recalibrate every two hours or as necessary as indicated 
by analysis of a middle standard. 

7.6 PH METER 

Equipment 

A pH meter - Orion 901 Ionalyzer equipped with a temperature 
compensating electrode. 

Solution 

The pH buffers that bracket the expected pH range (usually pH 
4 and pH 10); a third median value pH (usually pH 7). 

Procedure 

1. Instrument set up as described in electrode manual. 

2. Preset slope from temperature compensation table. 

3. Set "Standard" thurnbwheel to display pH value of higher 
buffer. 

4. Set mode switch to ''pH". 

5. Place electrode in pH buffer of higher value. 

6. Press "Clear/Read MV" - allow reading to stabilize. 

7. Press ''Set CONCN''· 

8. Remove electrode(s) and rinse with lab grade water- shake off 
excess water. 

9. Place electrode ( s) in pH buffer of lowest value 
reading to stabilize. 

10. Adjust slope thurnbwheels so display reads. 

allow 



11. Repeat step #8. 
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12. Immerse electrode(s) in middle pH buffer and allow for 
stabilization; value should be+/- 0.1 pH unit- if not, check 
electrode as described in the manual. 

13. Determine pH values of samples by immersing electrode in 
sample - allow reading to stabilize. 

14. Analyze middle pH buffer after each ten samples. 

7.7 ANALYTICAL BALANCE 

For preparing standards from concentrated or pure material, 
a Mettler analytical balance capable of weighing to 0.1 mg is used. 
This balance incorporates a built- in calibration weight. 
Calibration procedure is as follows: 

1. Allow balance to stabilize by being left on power supply for 
one hour. 

2. Remove objects from the pan and close doors. 

3. Press control bar until ''CAL" is displayed. 

4. Release control bar, ''CAL---'' appears on display. 

5. Slide calibration lever slowly towards the rear when "CAL 100" 
is displayed. 

6. ''CAL--'' will be displayed, then "100,000"; at this time, the 
balance has been calibrated to 100.000 g +/- O.OOOOlg. 

7. "CAL o• will next appear - slide calibration lever back to 
original position- ''---"will be displayed, then ''0.00000"; 
at this time the balance has been zeroed to 0.0000 g +/
O.OOOOlg. 

8. At least monthly, the calibration of each analytical balance 
will be checked using Class 51 weights. At least yearly, the 
balance will be serviced and calibrated by a certified 
technician. 

7.8 CALIBRATION STANDARDS AND TRACEABILITY 

Standards for analysis of metals will be purchased stock 
standards each at a concentration of approximately 1000 ppm. These 
standards where possible are traceable to National Bureau of 
Standards reference materials. Dilutions of the standards will be 
made to prepare working standards on a daily basis. Standards for 
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organic, extractable and volatile organic analyses will be pre
pared, when available, from neat materials. These materials will 
be obtained from 'Chem Service, Inc., or an appropriate vendor and 
will be "Standard Grade" material. These materials are normally 
greater than 95% pure, pre-analyzed, purity certified, expiration 
dated and lot numbered. Primary standards are usually either not 
available in sufficient quantities or are too expensive to be used 
on a routine basis. Therefore, secondary standards must be pre
pared in-house (or, in some cases, purchased) and compared to 
primary standards. If all steps in the comparison are documented, 
the secondary standard is said to be traceable. Secondary 
standards prepared at a later date can then be compared to the 
first secondary standard. This process is called ''maintaining the 
traceability of standards." Standard preparation is recorded in 
a bound standard log book. The details are recorded in the 
standard log book on the pre-printed pages. Identity numbers from 
each standard are assigned for each sequential log and listed in 
the standard log book. Primary standards will not be used for 
routine analytical purposes. Because of the limited availability 
of such standards, they will be used to standardize secondary 
(stock and working standards). The QA supervisor will maintain 
data to ensure the traceability of all standards. If traceability 
is broken, the re-analysis of the secondary standard must be 
performed in parallel with the primary standard. 

8.0 ANALYTICAL PROCEDURES 

Refer to Table 1.2 for the EPA approved analytical procedures 
that will be used. 

9.0 DATA REDUCTION, VALIDATION AND REPORTING 

The following section outlines the data reduction plan for the 
collected data, criteria used to validate the data and the decision 
flow from raw data to the validated concentrations. 

9.1 DATA REDUCTION 

Data reduction includes the identifications and calculations 
necessary to convert the raw instrument readings to the final 
reported compounds and their respective concentrations. 

9.1.1 Conventional Parameters 

Data calculation and reduction will be performed as described 
in the individual EPA approved methods. 
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Atomic absorption spectrophotometry is based upon the prin
ciple in which the amount of light of a particular wavelength 
absorbed by a specific metal will enable the percent absorption to 
be determined and then used to ultimately calculate the absorbance. 
Since absorbance is directly related to concentration, a plot of 
the two parameters is linear in certain operable ranges and allows 
for the determination of unknown concentrations in solutions 
(direct samples or extracts) after measurement of absorbance. The 
computer system controlling the instrument actually completes the 
calculations and reports the concentration in mg/L. The following 
equations show how the final sample concentration is calculated 
using the instrument calculated concentration. 

A (Vi) (D) 
mgjL metal = ----------

(Vf) 

Where: 

A = concentration from instrument in mg/L 
Vi = initial volume (before digestion) mL 
Vf = final volume (after digestion) mL 
D = dilution factor if necessary 

A (Vf) (D) 
mgjkg metal = 

W ( P) 

where: 

A = concentration from instrument in mg/L 

Vf = final volume of sample in mL 

D = dilution factor if necessary 

W = sample weight in grams 

p = percent solids in decimal (if results in dry weight are 
needed) 
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Gas Chromatograph Results 

Calculations are performed for each analyte after its identi
fication is determined. Identification is based upon the retention 
time of the suspect peak compared to the retention time of the 
external standard. The concentration of the analyte is determined 
by using the calibration curve and the peak area of the analyte. 
A calibration factor is determined from the calibration curve and 
used to calculate the concentration. 

Gas Chromatograph/Mass Spectrometry Results 

Qualitative identification of an analyte is determined by 
obtaining the extracted ion current profiles (EICPs) for the three 
identifying mass ions and following the criteria listed below: 

o The intensity of the three characteristic masses of each 
analyte must maximize within one scan of one another. 

o The relative peak height ratios of the three characteristic 
masses must be within ±20% when compared to the mass spec
trum of the reference standard analyte. 

o The relative retention time of the suspect peak must be 
within ± 0.06 of the standard reference peak. 

In order to list structural isomers as separate analytes they 
must have acceptable resolution. Acceptable resolution is achieved 
if the baseline to valley height between the isomers is less than 
2 5 percent of the sum of the two peaks. Otherwise structural 
isomers must be identified as unresolved isomeric pairs. 

The following equations demonstrate how the actual sample 
calculations are carried out. 

GC Volatiles 

where: 

As = 
D = 
Vf = 
CF = 
p = 

As (D) 
Ug/L (ug/kg) = 

CF (Vf) (P) 

area response of targeted analyte 
dilution factor if necessary 
volume purged in ml or g 
calibration factor from standard analysis 
percent solids in decimal (if results in dry weight are 
needed) 



CF = 

where: 

As 

AMT 
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As = area response of targeted analyte 
AMT = amount of targeted analyte in ng 

GC/MS Volatiles 

where: 

As 

AMT 

D 

A is 

Vf 

p 

RF 

where: 

As 
AMTis 
A is 
AMTs 

= 

= 

= 

= 

= 

= 

= 

As (AMT) (D) 
ugjL (ugjkg) = -----------------

Ais (RF) (Vf) (P) 

area response for targeted analyte 

amount of internal standard in ng 

dilution factor if necessary 

Area of internal standard 

volume purged in mL or g 

percent solids in decimal (if results in dry weight 
are needed) 

response factor from standard analysis calculated 
as 

As (AMTis) 
RF = ----------

Ais (AMTs) 

= area response for targeted analyte 
= amount of internal standard in ng 
= area response of the internal standard 
= amount of the targeted analyte in ng 



GC Extractable 

As ( Vf) 
ug/L (ugjkg) = -------------

(CF) (Vi) (P) 

where: 

As = area response for targeted analyte 

CF = calibration factor as explained above 

Vf = final extract volume in uL 

Vi = initial volume in ml or weight in g 

p = percent solids in decimal (if results 
needed) 
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in dry weight are 

To quantitate multicomponent mixtures (i.e., PCBs, chlordane) 
area summations are used. For PCBs at least five peaks where 
possible are included in the area summation for quantitation. The 
same relative peaks (based on pattern and retention times) are used 
to calculate the calibration factor from the standard. For 
toxaphene and chlordane total area summations are used for quanti
tation. 

GC/MS Extractable 

As (AMTis) (Vf) (D) 
ugjl (ugjkg) = 

Ais (RF) (Vi) (P) 

where: 

As = area response for targeted analyte 

AMTis = amount of internal standard in ng 

Vf = final extract volume in uL 

D = dilution factor if necessary 

Ais = area of internal standard 

RF = Response factor as listed above 
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Vi = initial volume in ml or weight in g 

P = percent solids in decimal (if results in dry weight 
are needed) 

9.2 DATA VALIDATION 

Data validation is performed by the analyst, the section 
supervisor, department manager and the QA Officer. Validation is 
accomplished through routine audits of the data collection and work 
flow procedures and by moni taring the QC sample results. The 
minimum requirements for each analytical sequence are as follows: 

o At least a three point calibration and one calibration 
check standard. The calibration check standard must be made 
up from a different source from that of the initial 
calibration standards. 

o One reagent blank per analytical batch (i.e., one per 
twenty samples). 

o Laboratory control samples on a per batch basis. 

o Matrix spike and matrix spike duplicate analysis per sample 
batch. 

In addition to the requirements listed above, the GC/MS instruments 
must also complete the items listed below: 

o The decafluorotriphenylphosphine (DFTPP) or bromofluoro
benzene (BFB) required tuning criteria must be met. 

o Percent recovery calculated from the surrogates added to 
every sample analyzed by GCMS must fall within control 
limits or be reanalyzed. 

o Area counts of the internal standards are monitored (-50% 
to + 100%) 

The data collection and procedures used within the laboratory 
are audited as follows: 

o Review of the sample documents for completeness by the 
analyst at each step of the analysis. 

o Daily review of instrument logs, performance test results 
and analyst performance by the section supervisor. 

o Daily review of performance indicators such as blanks, 
surrogate recoveries, matrix spike and matrix spike 
duplicate results. 



o Random calculation checks. 
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o Review of all reports prior to and subsequent to data 
entry. 

o Review and approval of the final report by the lab manager 
and/or the QC Officer. 

The review of data quality involves several levels of evalu
ation. Each of the section supervisors, department managers an the 
QA Officer are responsible for ensuring that the data is validated 
at various stages throughout the analytical scheme. Any problems 
with the validity of the data must be corrected as soon as possible 
for obvious reasons. It is also imperative that the actions taken 
to correct the problem be documented completely. 

In general, the analysts and the laboratory section supervis
ors are responsible for reviewing the data relative to instrument 
calibration, standard preparations, method blanks, raw data, 
calculations and transcriptions. The analyst normally reviews 100% 
of the raw analytical data generated, including the calibration 
data and all calculations. Upon completion of the analyst review, 
a second level of the raw data review is performed by either the 
section supervisor or the department manager where data quality 
indicators such as method blanks, replicate analyses and spike 
recoveries are reviewed for acceptance. At the next level of data 
quality review the QA Officer is generally responsible for a 
complete review of about 15% of the data generated. The emphasis 
is on the data acceptability relative to the laboratory, program 
or project data quality objectives. All analytical problems 
encountered during sample analysis must be properly addressed to 
provide explanations to the data users. 

9.3 DATA REPORTING 

Once the data has been validated it is ready for report pro
duction. A cover page is prepared which includes the following 
information: 

o client name 

o number of analyzed samples contained within the report 

o types of analyses completed 

o date of sample receipt 

o date when the analytical results for the entire project 



o were available for reporting 

o notice of confidentiality 
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o signature by the laboratory manager authorizing the release 
release of the hardcopy report 

An example of a typical cover page is shown in Figure 1.8. 
Immediately following the cover page, is a listing of the methods 
used by the laboratory to complete the work. These method sum
maries appropriately describe the analytical method or list the 
reference from which the analytical method was derived. Typical 
method summaries are included in Figure 1. 9. After the method 
references the analytical data is reported. An example of a 
typical report page is shown in Table 1.10. A copy of the original 
COC is also included in the final report for reference purposes. 

10.0 FIELD AND LABORATORY QUALITY CONTROL CHECKS 

This section outlines the typical procedures followed by both 
the field sampling personnel and the laboratory personnel ensuring 
that the appropriate quality control requirements have been met. 
Obviously the specific QC procedures may change according to the 
requirements of a particular job site, however, the following 
should be considered as minimum requirements. 

10.1 FIELD OPERATIONS 

Collection and analysis of field quality control samples are 
intended as checks on the integrity of sample collection and handl
ing procedures and equipment decontamination procedures. The 
specific quality control checks required for the field may be found 
in Section 5.4 entitled Specific Sample Collection Quality Control 
Procedures. Listed below are items which may be found in that 
section. 

o Experienced sampling personnel 

o Traceability of the sample through the sampling and sample 
receipt by the laboratory. 

o Necessity of replicate/duplicate field samples as a measure 
of the sampling precision. 

o Trip blanks (REF. 1) - The trip blank is to be used when 
sampling for volatile organics. The purpose is to determine 
if contamination has occurred as a result of improper 
sample container cleaning, contaminated blank source water, 
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SUMMARY REPORT OF ANALYTICAL SERVICES 

1. INTRODUCTION 

ETC-Findlay Laboratory received 8 samples from OHM Corporation 
(OHMC). These samples were acquired by their technical personnel 
and transferred to the laboratory complete with Chain-of-Custody 
Record ( s) , a copy of w·hich is attached for reference. These 
samples were analyzed for the following: 

TCLP Leachate Preparation 

TCLP leachates were prepared according to Federal Register, Vol. 
51 No. 216, Friday, November 7, 1986, Appendix I to Part 268-
Toxicity Characteristic Leaching Procedure. 

Volatiles 

Samples are prepared and analyzed according to USEPA Test Methods 
for Evaluating Solid Wastes. Physical/Chemical Methods, SW-846, 
Jrd edition, September 1986; Method 8240, GC/MS Methods fer 
Volatile Organics. 

2. ANALYTICAL RESULTS 

The following tables detail the analytical results for samples 
received by the laboratory on February 3, 1990. 

FIGURE 1.9 - REPORT METHOD SUMMARIES 
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sample contamination during storage and transportation due 
to exposure to volatile ( eg. gasoline fumes) and other 
environmental conditions during the sampling event. Trip 
blanks are prepared prior to the field sampling by collect
ing reagent water which is free from volatile contaminants, 
adding preservatives as appro-priate, sealing the contain
er, labeling the container and trans-porting the blank to 
the field. The trip blanks are not to be opened in the 
field and are returned to the laboratory with the collected 
samples from the field site. 

o Field blanks (REF. 1) - field blanks are used to evaluate 
the effects of the on-site environmental contaminants, the 
purity of the reagents used as preservatives or additives 
and the general sample containers filling or collection. 
Field blanks are prepared on-site by filling the sample 
containers with reagent grade water, adding the appropriate 
preservatives or additives, sealing the containers and com
pleting the appropriate documentation. The field blanks 
must be handled in the same manner as the sample group for 
which it was intended. The frequency of the field blanks 
should be 5% of the samples in the parameter group per day 
or one field blank per parameter group per day, whichever 
is greater. 

o Equipment blanks (REF. 1) - equipment blanks are required 
if sampling equipment must be cleaned in the field and 
reused for subsequent sample collection. These blanks are 
used to determine the effectiveness of the field cleaning 
procedures as well as the source of any contamination which 
may be found in the trip blanks.The final rinse water 
(reagent grade) shall be rinsed on or through the sampling 
equipment, collected in an appropriate sample containers 
and preserved. These blanks must be included in the same 
storage and transport containers as the samples. At least 
one equipment blank per piece of equipment used in the 
sampling process that must be field cleaned. If a piece of 
equipment is cleaned more than 20 times in one sampling 
event, equipment blanks must be submitted at a rate of 5% 
for each equipment type. For each equipment blank collect
ed, aliquots must be taken and properly preserved for each 
method group. 

10.2 LABORATORY OPERATIONS 

Responsibility for internal QC checks rests with the Labora
tory Group Supervisor and with the analyst. The QC Supervisor will 
monitor the performance of the analyst and the laboratory group 
supervisor for implementation of proper QC checks and will approve 
all data. 
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o Initial Calibration and Calibration Verification a minimum 
of 5 standards and a blank for the standard curve; 

- Analysis of the mid-range standard to verify calibration. 

o Continuing Calibration Verification; 

- Analysis of mid-range standard at a minimum frequency of 
10% (check standards). 

o Procedural Blank Analysis; 

- A procedural blank (Method blank) will be prepared and 
analyzed with each batch of samples or with every 20 
samples prepared, whichever is more frequent. 

o Matrix Spike Analysis; 

- At least 1 spiked sample will be prepared and analyzed 
for each batch of samples prepared or: for each 20 samples 
analyzed, whichever is more frequent. 

10.2.1 Quality Control Samples 

QC samples obtained from NBS or EMSL Cincinnati are analyzed 
on a routine basis as an internal audit of methodologies and 
control limits. In addition, the laboratory maintains several 
state certifications that require analysis of USEPA-EMSL Water 
Supply andjor Water Pollution Study PE samples or PE samples as 
supplied by the appropriate state agencies. 

10.2.2 References 

1. Field QC Blanks, DER QAS Guidance #89-02, Florida Department 
of Environmental Regulation, April 28, 1989. 

11.0 PERFORMANCE AND SYSTEM AUDITS 

Audit is defined as systematic check to determine the quality 
of operation of field and laboratory activities. It is comprised 
of the following: 1) performance audit and 2) system audits. 

11.1 FIELD AUDITS 

11.1.1 Field Performance Audits 

Field performance audits are performed on an 
during the project as field data are generated, 
analyzed. All numerical analyses, including manual 

ongoing basis 
reduced, and 
calculations, 
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are documented. All records of numerical analyses are legible, of 
reproduction-quality, and supporting complete to permit logical 
reconstruction by a qualified individual other than the originator. 

Other indicators of the level of field performance are the 
analytical results of the blank, duplicate and replicate samples. 
Each blank analysis if an indirect audit of effectiveness of 
measures taken in the field to ensure sample integrity (e.g., field 
decontamination procedures). The results of the field duplicate 
and replicate analyses is an indirect audit of the ability of each 
field team to collect representative sample portions of each matrix 
type. 

11.1.2 Field System Audits 

System audits of site activities are accomplished by an 
inspection of all field audit activities by a technical audit team. 
This audit is composed of comparison, by the audit team, of current 
field practices with standard procedures. The following is a list
ing of the criteria to be used in the evaluation of field activi
ties: 

o Overall level of organization and professionalism 

o All activities conducted in accordance with the work plan 

o All procedures and analyses conducted according to proce
dures outlined in the QAPP 

o Sample collection techniques versus QAPP 

o Level of activity and sample documentation 

o Working order of instruments and equipment 

o Level of QA conducted per each field team 

o Contingency plans in case of equipment failure or other 
event preventing the planned activity from proceeding 

o Decontamination procedures 

o Level of efficiency with which each team conducts planned 
activities at one site and proceeds to the next 

o Sample packaging and shipment 

After the audit, any deficiencies are discussed with the field 
staff, and corrections are identified. If any of these deficien
cies might affect the integrity of the samples being collected, 
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the audit team informs the field staff immediately, so that any 
corrections might be made. The audit team consists of the project 
QA Officer and field-supervisory level management staff. 

11.2 LABORATORY AUDITS 

11.2.1 Laboratory Performance Audit 

Procedures used to assess the effectiveness of the quality 
control system are noted in the following subsections. 

Internal Performance Audits 

These are accomplished by the laboratory through the use of 
control samples, replicate measurements and use of reference 
materials in conjunction with control charts. 

Sample analysis system audits are conducted by the QA Officer 
and include the following: 

o Verification of written procedures and analyst(s) under
standing 

o Verification and documentation of procedures and documents 

o Review of analytical data and calculations 

External Performance Audits 

These are accomplished by the laboratory through inter
laboratory checks such as: 

o Participation in laboratory evaluation programs (see Table 
1. 4) 

o Participation in performance evaluation samples available 
from EPA (see Table 1.5) 

o Analysis of split samles and comparing results with the 
other laboratory 

11.2.2 Laboratory System Audit 

An on-site inspection is done by an audit team or laboratory 
certification personnel to review the laboratory quality control 
system which covers sample handling, sample analysis, records con
trol, preventive maintenance, and proficiency testing. When EPA 
or laboratory certification personnel initiates a system audit of 
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TABLB 1,4 - LABORATORY EVALUATION PROGRAMS 

===================================================================== 
CERTIFYING/ACCREDITING 

AGENCY 
CERTIFICATION 

NUMBER/DATE DESCRIPTION 
===================================================================== 
State of California 

Dept, of Health 
Serv~ces ~ 3 09 

state of New Jersey 
Dept. of Environmental 
Protect~on :±74 603 

State of New York 
Dept. of Health :±10712 

State of Ohio 
Ohio EPA 4/4/38 - 4/4/91 

State of Wisconsin 
Dept. of Natural 
Resources ~999037160 

Approve~ for various 
~norgan~c and organ~c 
analyses of hazardous 
waste. 

Approve~ for various 
~norgan~c and organ~c 
analyses of drinRing 
water and water 
pollution samples. 

Approved for variou~ 
~norgan~c and organ~c 
analyses of non-potable 
water. 

Analysis of pH, Alkalinity, 
Nitrate, Fluor~de, and 
Chloride. 

Analysis of various 
inorganic and organic 
analysis of environmental 
samples. 
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TABLB 1. 5 - LABORATORY PE SAMPLE PROG.AMS 

AGENCY 

Chemical Waste Management 

State of New York Dept. of Health 

USEPA WP Study 

USEPA WP Study 

PARAMETERS 

PCBs, metals, conventionals 

Non-potable water analysis 
for various inorganic and 
organic parameters 

Various conventionals, trace 
metals, and organic 
parameters 

Various conventionals, trace 
metals, and organic 
parameters 
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the laboratory, any recommendations made or deficiencies identified 
will be considered for implementation and corrective actions taken 
to correct deficiencies. 

12.0 PREVENTATIVE MAINTENANCE 

Critical to the performance and minimization of downtime of 
all equipment whether it be measurement or support, is proper main
tenance. Preventative maintenance will be performed as recommended 
by the manufacturer of the respective equipment. This maintenance 
will consist of, but not be limited to, the following minimum 
procedures at the specified time intervals. 

All of the routine maintenance and problem troubleshooting for 
each piece of equipment must be documented in the instrument main
tenance logbook. This information which is recorded includes a 
description of the problem or maintenance procedure, steps followed 
throughout the procedure, parts replaced, initials of the person 
completing the procedure, the amount of downtime and the dates 
through which the instrument was unavailable for production. When 
personnel from outside the laboratory work on the equipment they 
must also record their activities in the maintenance logbook. It 
is the responsibility of the section supervisors to ensure that 
the documentation is completed as required. 

12.1 PH METERS AND COMBINATION PH ELECTRODES 

Preventive maintenance for the pH meter and electrodes prim
arily involves the proper care of the electrode. Proper electrode 
care involves storage of the probe in a 1:1 solution of pH = 7 
buffer and deionized water. Also the port for the addition of 
internal filling solution must be plugged at all times to prevent 
evaporation of the solution when the electrode is not in use. When 
the internal filling solution has dried out, the chamber will be 
rinsed with deionized water before replacement of the filling solu
tion. This step prevents clogging of the probe and poor (<100 
percent) slope adjustments when calibration the electrode. When
ever slope readings are deteriorating or a low ionic strength 
sample gives erroneous readings, treatment of the electrode with 
1N KOH and 1N HCl should be performed. Spare parts such as a 
replacement probe and fresh buffer solutions will be available for 
the system at all times. 

12.2 ANALYTICAL BALANCES 

Analytical balances will be cleaned and calibrated on a yearly 
basis by a manufacturer's representative. Monthly, the accuracy 
of analytical balances will be compared to standard weights. 
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12.3 Atomic AbSOrption Spectrophotometers and Inductively Coupled 
Argon Plasma Spectrophotometers 

Routine maintenance of the AA's includes inspection of all 
hoses and 0-rings for wear and replacement as necessary. The spray 
chamber is removed, totally disassembled at regular intervals, and 
each component is thoroughly cleaned. The furnace graphite shield, 
chimney, rinse chamber, rinse bottle, and syringe are regularly 
cleaned. The spray chamber and nebulizer is cleaned daily by 
aspirating at least 50ml of Hp. The liquid in the trap is flushed 
and changed. The burner is cleaned with hot water. The lamp 
window and quartz windows of the furnace assembly are cleaned 
daily. 

12.4 GAS CHROMATOGRAPHS 

Routine maintenance of the GC's includes daily checks of gas 
inventory, changes of septum, changes of glass wool for packed 
columns. Detectors are inspected and cleaned according to manufac
turer's specifications. 

12.5 SPECTROPHOTOMETERS 

Routine maintenance of the spectrophotometer includes daily 
check of the sample compartment for spills, inspection of external 
stray light filters, and electrical connection inspections. The 
instrument is disassembled and cleaned as required according to the 
instrument manual. 

12.6 DISSOLVED OXYGEN. CONDUCTIVITY. AND TURBIDITY METERS 

These meters will be checked daily for spills and inspected 
for proper connections. The instruments will be disassembled and 
cleaned according to the instrument's manual. 

Probes associated with the D.O. and conductivity meter will 
be inspected daily and expendable parts replaced as necessary. 

12.7 GAS CHROMATOGRAPH/MASS SEPCTROMETERS 

Routine maintenance of the GC/MS systems includes daily checks 
of the system operating parameters, gas supplies, septum changes, 
changes of injection ports or glass wool when required and inspec
tion of the vacuum system. All systems are operated on a standard 
twelve (12) hour clock to ensure correct system operation. Addi
tional routine maintenance will be according to manufacturers 
specifications. 
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12.8 CONTINGENCY PLANS FOR MINIMIZATION OF UNSCHEDULED DOWNTIME 

Essential in the minimization of downtime is an inventory of 
user-replaceable spare components. Each measurement system will 
be equipped with spare components such as fuses, printed circuit 
boards, and cables for replacement in the event of a downtime 
situation. This will reduce downtime and allow for more effective 
troubleshooting in the event of equipment failure. OHM also has 
an Electronics Department that is able to help troubleshoot the 
affected instrument and make needed repairs. 

13.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY, AND COMPLETENESS 

13.1 FIELD DATA 

13.1.1 Precision 

Duplicate and replicate samples analyzed by the laboratory 
assess the precision of the sampling effort. Control limits for 
duplicate/replicate RPDs is set at 0-20% to provide interim guide
lines. Once a sufficient amount of replicate data becomes avail
able, field precision control charts are constructed similar to the 
laboratory precision charts. For any given concentration, the mean 
and the standard deviation(s) of the replicates are calculated. 
The mean is the centerline of the control chart. Data from each 
sample set are pooled with the previous sample sets to generate 
control and warning limits for the next set. Warning and control 
limits for water samples are set at ± 2s and ± 3s, respectively. 
Control limits for solid samples are more liberally established due 
to matrix heterogeneity. Data outside any control limit are sub
ject to QA review. 

13 .1. 2 Accuracy 

Field instruments are calibrated daily or more frequent, if 
needed, to ensure accuracy of the measurement of field parameters. 
Specifically, the pH measurement must be accurate to± 0.1 unit, 
temperature must be to± 0.5°C, and specific conductance must be± 
10 umhos;cm. Each well be purged until the above parameters are 
stable within the specified limits. 

All blanks associated with each sample set are to be analyzed 
and evaluated for cross-contamination. Blank contamination and the 
resulting corrective action are assessed on an individual basis. 
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13.1.3 completeness 

The field supervisor is responsible for ensuring that all 
field instrumentation and equipment are functioning properly and 
calibrated according to set procedures, and that all data are 
recorded accurately and legibly. In addition, the field supervisor 
must ensure all sites are sampled for all the specified analyses, 
that sufficient sample volume has been provided to complete those 
analyses, and that all of the QA samples have been included with 
each sample set. The goal for completeness for each sample set 
shipped to the laboratory is 100 percent. The minimum acceptable 
completeness limit is 95 percent. 

13.2 LABORATORY DATA 

13.2.1 Accuracy Control 

Data accuracy is a reflection of the efficiency of the 
analytical procedure. It is determined by use of spiked samples 
and standard reference materials or laboratory control samples 
performed at the rate of one set every 20 samples. A control chart 
is generated using historical laboratory data where warning and 
control limits are established to assess data accuracy. 

The accuracy (check standards) samples will have concentration 
values of the mid-standard. During analysis, a minimum of ten 
percent (10%) of samples must be accuracy samples. The accuracy 
samples must be staggered throughout the analysis, not placed one 
after another. After a minimum of seven (7) accuracy samples are 
analyzed, the percent recovery is calculated for each sample by the 
following equation: 

Observed Value x 100 
% Recovery = ---------------------

True Value 

The accuracy 
standard deviation 
setting the upper 
equations: 

criteria is determined by calculating the 
of seven (7) or more percent recovery values and 
and lower control limits using the following 

Upper control limit = p + JSp 

Lower control limit = p - 3Sp 



Where: 

p = average percent recovery 
Sp = standard deviation 
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After the standard deviation, for the seven (7) or more 
samples has been calculated, the accuracy control limits will be 
used to determine if the analysis is out of control. This is done 
by checking the results against the control limits. If any values 
are above the upper control limit or below the lower control limit, 
all sample results after the last qualifying accuracy sample must 
be repeated or discarded. If seven (7) consecutive values fall 
below the lower control limit, new limits must be calculated using 
the new accuracy check values. If the values fall between the 
upper and lower limits, then conditions are reported as ''within 
limits." 

13.2.2 Precision Control 

Precision is based upon the results of the relative percent 
differences as calculated from the percent recoveries of the matrix 
spike and duplicate samples. The control limits for precision is 
based on historical laboratory data. 

Present practice is to include MS and MSD samples on a per 
batch basis or a minimum frequency of 5%. Duplicate results are 
compared and the relative percent difference (RPD) is then 
determined according to the following formula: 

(Dl - D2) 
RPD = ----------- X 100 

Where: 

Dl = Determination #1 
D2 = Determination #2 

(Dl + 02)/2 

The RPD will be entered into the lab's data system and will 
be used to define the Precision of the analysis. This value should 
be less than 20%. 

13.2.3 Recovery Control 

Recovery control is necessary to determine if the sample 
matrix is interfering with the constituent being analyzed. A 
minimum five percent (5%) of samples will be recovery check samples 
(matrix spikes). Samples involving different types of matrices 
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must have at least one recovery check for each type. The percent 
recovery of the matrix spike is determined by the following 
equation: 

(SSR - SR) 
% Recovery = ---------- x 100 

Where: 

SRR = Spiked sample result 
SR = Sample result 
SA = Spike added 

SA 

Control limits will be determined for each matrix, determining 
the deviation for seven (7) or more percent recovery values. 

13.2.4 Completeness Control 

Completeness is expressed as the percentage of the amount of 
valid data obtained to the amount of data expected. For a set of 
data to be considered complete, it must include all QC data verify
ing its accuracy and precision. 

If samples analyzed do not meet all Quality Control require
ments in terms of accuracy and precision for any specific para
meter, the sample preparation and analysis will be repeated pending 
adequate volume. 

Acceptable results 
% Complete = ------------------ x 100 

Total analyses 

14.0 CORRECTIVE ACTIONS 

The results from the following Quality Assurance activities 
may initiate a corrective action: 

o Performance audits 

o System audits 

o Inter-laboratory comparison study 

o Calibration data out of specified limits 

o Failure to adhere to Quality Assurance plan 
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o Failure to adhere to standard operating procedures 

o Data completeness below required limits 

o Problems detected by the field personnel 

o Problems outlined by the DER QA Officer 

o Any and all problems detected which effect or potentially 
effect the quality of the work effort devoted to the 
project. 

Upon notification of a problem, or when a potential problem 
is identified, the Project Manager notifies the QA Officer. At 
this time, a thorough investigation of the reported problem is 
immediately performed to determine if corrective action should be 
initiated. 

Corrective actions may be initiated by any laboratory individ
ual, as well as the laboratory QA Officer. The laboratory manager 
will be responsible for approving the corrective action and the 
Quality Assurance Officer insures the corrective action is carried 
out. Follow-up procedures for either case will not be considered 
complete until the problem has been effectively and permanently 
solved. These procedures will consist of, but not be limited to, 
the following: 

o Determining when the problem occurred and the systems 
affected by the problem. 

o Assign responsibility and time schedule to implement the 
corrective action. 

o Determine the desired effectiveness and implement the cor
rective action. 

o Verification and documentation that the corrective action 
has eliminated the problem. 

The Laboratory Manager has the authority to require that all 
measurements that may be in doubt due to the problem be stopped or 
limited until the corrective action is complete. The QA Officer 
also has the authority to order new samples be obtained and re
analyzed after the corrective action is complete. Formal notifi
cation to ETC management and incorporation into the project file 
will be the ultimate disposition of any corrective action. 
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15.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality Assurance reports will be prepared on a quarterly 
basis by the Manager of ~nalytical Services and the QA Officer. 
They will be submitted to the ETC Network QA Manager and 
appropriate agencies as applicable. The report will consist of: 
an assessment of data accuracy, precision and completeness, results 
of performance audits, results of system audits, and documentation 
of any corrective actions that were initiated during the reporting 
period. 

16.0 PERSONNEL QUALIFICATIONS 

Table 1.6 list the current ETC Findlay laboratory personnel, 
their education and their respective work experience. 
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2.6 CALIBRATION PROCEDURES AND fREQUENCY 

ETC meets, or in most cases exceeds the calibration criteria specified in the methods. 
Procedures and frequencies outlined in each method's SOP are taken from the individual 
method reference, CLP Statement of Work protocols and New Jersey Department of 
Environmental Protection criteria. The analyst does not proceed with further analysis until the 
calibration requirements specified in their SOP's have been met. 

ETC utilizes organic reference materials from various vendors including: Supelco, NBS, 
USEP A Repository, Aldrich, Chern Service and Pfalz and Bauer. Stock solutions and working 
calibration standards are prepared from the purchased material. ETC SOP's document uniform 
and identifiable traceability procedures back to the neat material. Percent purity traceable to 
NBS and EPA may be available from our sources. 

Likewise, ETC's inorganic reference standards are provided by vendors which specify 
traceability to NBS and EPA material. 

Table 2.6.1 summarizes ETC's instrument calibration procedures. 



INSTRUMENT 

Auto Analyzer 
Auto An41yzer 

Carbon Analyzer 
Carbon Ana I yzer 

IR - Spectropho.eter 

VIS - Spectrophotometer 

pH meter 

Conductance Meter 

Turbidity Meter 

Turbidity Meter 

Seta flash 

lox 

Analytical Hatance 

IIOUEl 

Technlcon AA II 
Technlcon &TPC 

Oohnunn ocao 
Ooh..-ann OC80 

Perkin El.er 1310 

Hoch DR 3000 

Orion SOl 

YSI 132 

Hach X/R 

Hoch X/R 

EROCO 

Dohrmann OX20A 

Amer _ Sci. Prod. 

TA8lf 2.6 I JNSIRUHENI CAL!QRAT!ON SUHHARY CONVENTIONAl CHEMISTRIES 

HlT!iOOS 

Phenolics 420.2 
Chloride 32S.2 
Cyanide 335.3 
Mltrate 3S3. 2 
Nitrite 3SJ. 2 
Fluoride 413£ 
Alk•llnlty 310.2 

TOC EPA 41S.1 

Pet. Hydrocarbon 
EPA 418.1 

COO (Hoch) 1979 

pit EPA 1SO.I 

Conduct•nce EPA 120.1 

Turbidity EPA 180.1 

Sulf•te EPA 37S.4 

Sll846 1020 

SW646 9020 

IDS 0 160"C EPA 160.1 
ISS II 10S"C EPA 160.2 

S I ANOARO RANG[ 

0.05 - 0.30 .Y/l 
5.0 - 200 .y/l 
0.10 - o.so .yfl 
0.10 - 2.0 .y/l 
O.OS - 1.0 ""J/l 
0.10- 2.0 .g/l 
10.0 - 400 .g/l 

10.0 - 400 ""l/l 

o.s - 40 .g/l 

10.0 - ISO oog/l 

4 - 10 untts 

0.01 M(Cl I 1413 uohos/cn 

1.8- 180 MIU 

5.0 - ISO oog/l 

u.rc 

LO ug Cl 

NA 
NA 

PROCEDURE 

5 point cal tb. 
5 point col lb. 
5 point cal lb. 
5 point cal lb. 
5 point c•llb. 
5 point cal lb. 
5 point cal lb. 

Single point caltb. 
5 point verification 

5 point cal lb. 
2 point verification 

S point c•llb. 

3 point caUb. 

Single point col lb. 

3 point caHb. 
(fo,...ztne) 
3 point caltb. 
( Secondory Std.) 

5 potnt cal tb. 

$ingle point (p-xylene) 

(d I check STD 

3 po1nt cal. check 
3 point cal. check 

fREQUENCY 

per botch 

per bat~;h 
per bl.tch 

quarterly 
per hatch. 

per bAtch 

per batch 

per b4tch 

Quarterly 

per batch 

per b4tch 

per b4tch 

per b.stch 

1/6 prolysls 

per b4tch 
per bdtch 



TABLE ?.6.1 !NSTRL!!{NI CA!,l!!!MT!ON SIHWIY fOR IIHMS ANALYSES 

INS TRIJ4(HT !!l)O£l !1£1HOOS STAHOAIID RANGE PROCfOIIlE FREQUENCY 

Mercury Ana 1 yzer flahor Hg-3 Cold Vapor 
EPA ?45.1 llg 0.? - 10.0 ug/l 6 point c•l tb. per batch 

Atomtc Absorption Perkin El .. r 5100 6f-AA ug/L 
EPA I ?0?.? As 0 - 40 4 point C4llb. per batch 
EPA I ?10.? Se 0 - 40 
EPA I ?19.2 T1 0 - 40 
EPA I ?39.? Pb 0 - 40 
EPA I ?13.? Cd 0 - 6 
EPA I ?16.2 Cr 0 - l? 
EPA I ?04.2 Sb 0 - 50 

1CP - AE "'9/L 4 potnt cal lb. per betch 

ICP A£ -Spectrophotcaeter Jerrell Ash EPA I 200.1 Ag 0 - 0.2 

ICP - 9000 EPA I 200.7 AI 0 - 5.00 
EPA I 200.7 As 0-100 
EPA I ?00.1 B 0 - 100 
EPA I 200.7 S. 0 - 2.00 
EPA I 200.7 Be 0 - 0. 20 
EPA I 200.1 Ca 0 - 20.00 
EPA I 200.1 Cd 0 - 0.?0 
EPA I 200.1 Co 0 - 0 40 
EPA I 200.1 Cr 0 - 0.60 
EPA I 200.7 Cu 0 - 0.60 
EPA I ?00.1 Fe 0 - 2.00 
EPA I ?00.1 llg 0 - 20.0 
EPA I 200.1 !In 0 - 0.60 
EPA I 200.1 Ho 0 - 0. 50 
EPA I 200.1 Na 0 - 100.00 
EPA I ?00.1 Nl 0 - 0.60 
EPA I 200.1 Pb 0-100 
EPA I 200.1 Sb 0-100 
EPA I 200.1 Se 0 - 2.00 
EPA I 200.1 SN 0 - 2.00 
EPA I 200.1 Sr 0 - 100 
EPA I 200.1 Ti 0 - 100 
EPA I 200.1 V 0 - 0 60 
EPA I 200.1 Zn 0 - 100 

AtomiC Absorpt\on Perkin Umer flame AA mg/L 4 point calib. per batch 

Spectrophotometer 5100 lPA I 256 .I < 0 - 10.00 



TABL£ ? §.1 JNS!RL!4{NI CAL!!!!!AI!O!! S!!!!!ABY fOR Q!!GAN!(S ANALYSES 

INSIRll!!fH!~ _l!QQ{L ltfTOOQS H MIONIJ! RJtlj/K fR()(_fOO!f_ fRf(lti(HCY 

Tracor 540 Purgeable U.loc•rbons I. 0 - 100 ug/•1 5 point cal lb.; Initial; After 10 
(I) 601/8010 (GC) calibration check Injections 

Purgeable Ar~ttcs 1.0 - 100 ug/•1 5 point cal lb.; Initial; After 10 
60?/8010 (GC) calibration check tnjecttons 

Hewlett Packard 5890A Purgeable A~tlcs 1.0 - 100 ug/•1 5 point cal lb.; Initial; After 10 
(IS) 5880A+ 60?/8010 (GC) caltbratton check Inject I Of11 

Organochlorlde Petttctdes Caopound llepetldent ug/•1 5 point cal lb.; Initial; After 10 
and PCBs 608/8080 (GC) 0.005 - 0.200 calibration check Injections 

0.010 - 0.400 
0.050 - 2.00 
0.10 - 4.0 
0.20 - 8.0 

Herbicide 1150 (GC) Cooopound Dependent ug/•1 S po1nt cal lb.; Initial; After 10 
0.50- 10.0 calibration check Injections 
0.10- 2.0 

Hewlett Packard 5995 Volatiles 624/8240 (GC/HS) 20 - 200 ug/L 5 potnl cal1b. o Initial; Every lZ 
( 17) 5995A 

5988 Seaai-Vohttles 40 - 320 ug/•1 5 po1nt cal lb.; Initial; [very 12 
59706"" 625/8270 (GC/MSI calibration check hoors 
5890A 

TCOO 2,3,7,8 0.2 - 5.0 ng/ul 5 point caltb.; Initial; Every 12 
8280 (GC/MS I calibration check hoors 

• Not used for Purgeable Ar~tics Analysis 

Not used for Volatile Analysts 



2.7 ANALYI'ICAL METIJOD SUMMARY 

ETC utilizes a wide variety of methods. Routinely performed methods may be referenced in 
Table 2.6.1. Analytical results and Quality Assurance protocols are based on the following 
guidelines: 

o "Methods of Organic Chemical Analysis of Municipal and Industrial Wastewater", 
Federal Register Vol. 49, No. 209, October 26, 1984; 

o "Test Methods for Evaluating Solid Waste", SW-846 Third Edition, September 1986, 
USEPA; 

o "Standard Methods for the Examination of Water and Wastewater" 1985, 14th, 15th and 
16th Edition; 

o "Methods for Chemical Analysis of Water and Wastes" March 1983, EMSL, EPA; 

o "Manual of Analytical Methods for the Analysis of Pesticides in Humans and 
Environmental Samples", EPA 600/8-80-038, June 1980; 

o Organic Analysis: Multi-media, Multi-Concentration-IFB-CLP, SOW July 1987 and 
February 1988; 

o Inorganic Analysis: Multi-media, Multi-Concentration IFB-CLP, SOW July 1987; 

o Dioxin Analysis: Soil/Sediment/Water Matrix; Multi-Concentration, Selected Ion 
Monitoring with Jar Extraction Procedure; IFB WA86-K357. 

o "Handbook for Analytical Quality Control in Water and Wastewater Laboratories", 
EPA-600/4-79-019, March 1979; 

o National Enforcement Investigation Center Policies and Procedures Manual, 
EPA-330/9/78/001-R, Revised May 1986 

In addition to performing these standard methods and procedures, ETC has the capability of 
modifying external methods and/or performing client or project specific methods. Within 
normal laboratory operations, ETC can also design experiments and/or method improvements 
to offer clients improved performance for a specified parameter. 

Method references specific to a project may be referenced in the Appendix. 



2.8 DATA BEDUCIION. EVALUATION AND KEPORTING 

All organic or inorganic data generated by the analytical laboratories are reviewed by 
designated trained individuals. This data review includes: data interpretation and quantitation, 
inspection of quality control data against criteria and to ensure that the data package includes 
analytical and QC results, all raw data, laboratory chronicles, and chromatograms. After 
review, results are entered into ETCs computerized data base from which data summary tables 
are generated. Upon completion, the package is transferred to a designated reviewer who 
performs a QC audit for the following: 

o use of proper methodology and detection limits; 
o compliance to QC protocol and criteria; 
o presence and completeness of laboratory chronicle( s ), (signatures and dates); 
o accuracy of calculations and data quantitation. 

Data packages are then transferred to the production service personnel, who review each data 
package to ensure compliance with client orders by reviewing on-line input in the ETC 
computer tracking system. All laboratory data is then assembled in the client's technical 
report(s). Reports are reviewed for completion prior to reproduction in the copy/bind 
department 

The original documentation is maintained and archived as follows: 

o Technical Report, Chain of Custody and Field Documentation - original documentation 
is filed numerically according to ETC loglink. The loglink number is traceable to the 
date of sample receipt. 

o Batch Data Package - any data which substantiates the final reported results, but are 
not report deliverables, are maintained by assigned batch number. 

These files are cataloged and maintained in a limited access area within ETC for approximately 
three months. They are then hand delivered to an offsite business archive facility where they 
are limited to ETC personnel access. All records are easily retrievable for ETC and/or client 
review. 

In addition to the production of fully defensible data packets, ETC Network Laboratories also 
provide summary reports where rapid analytical results are required by the client. These 
reports by their very nature are more limited in that copies of raw data, i.e., run logs, 
chromatograms, tune files, etc. are not included. This information is however, kept in the 
project files and pertinent analytical results are supplied in the final report. 

So with full data packets, strict adherance to laboratory QC requirements are maintained to 
ensure data validity and method criteria are met. 



2.9 OUALI'IY CONTROL CHECKS AND fREOUENCX 

2.9.1 External Quality Control Check Samples 

In addition to the stringent quality control requirements of the analytical methodologies, ETC 
maintains a separate Quality Assurance group to review procedures, policies and methodologies 
used at ETC. This QA group is also responsible for submitting periodic blind quality assurance 
check samples to help ensure quality of data, adherence to protocols, and identification of 
potential systematic errors. 

In each analytical laboratory, external reference samples (EPA, NBS, NIOSH, etc.) are 
analyzed several times a year. In some lab areas they may be analyzed daily with each 
parameter. The results of these QC check samples are used to assess the accuracy of 
determinations and help to ensure the quality of data generated. These data are also used by 
the QA department to assess trends in performance and for statistical evaluations of precision 
and accuracy. 

2.9.2 Internal Quality Control Check Samples 

The table below presents a cross-section of QC samples which are used routinely for ETC 
projects. These data are compiled and are used both by our QA department and project staff. 

SAMPLES 

Trip Blank 

Field Blank 

Equipment Blank 

Table 2.9.1 

Quality Control Check Samples 

COMMENTS 

Volatile organic free water prepared by the laboratory, to be used 
when sampling for volatile organics. Analyzed to detect accidental 
or incidental contaminations. Used at the discretion of QA 
department, unless required by specific project plan. One trip 
blank per sample container. 

Blank water, provided by the laboratory per client request, which 
is transferred on-site to an additional clean sample container. 
Analyzed at the request of client or project directors, field blanks 
are used to evaluate environmental and procedural effects of the 
sampling event. 

Blank water, provided by the laboratory per client request, passed 
through equipment to determine the effectiveness of field cleaning 
procedures. Analyzed at the request of client or project directors. 



Method Blank 

Calibration Check Std. 

Spiked Sample 

Lab Duplicate 

Internal Standards 

Surrogate 

A blank used to check "reagent" or "process" introduced 
contamination. Analyzed with each batch of samples (up to a 
maximum of 20 samples/batch). 

A standard spiked into reagent water (QC Spiked Blank) and 
carried through the entire process, used to verify method 
performance. These are analyzed with each batch of samples (up 
to a maximum of 20 samples (batch). 

A client sample spiked to check for sample and extract matrix 
effects on recovery of known added analyte(s) accuracy. Analyzed 
at a 5-10% frequency with actual samples in a batch. (Matrix Spike 
and/or MS/MSD) 

A client sample is split and then processed as separate samples 
to check sample reproducibility, (precision). These samples are 
analyzed at a 5-10% frequency within a sample batch. 

An analyte which mimics the behavior of target analytes, and is 
added to sample/extract prior to analysis to check on instrument 
performance. Used as specified in methodology. 

An analyte which mimics the behavior of target analytes and is 
added to each sample or lab extract to check for sample/extract 
or extract matrix effects on recovery of known added analyte. IFB 
CLP /SW-846 reco=ended surrogates and recovery limits are 
used and reported for organic analyses. 

Should additional QC requirements be requested for a specific project, they may be referenced in 
the Appendix. 
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SECTION I - POLICY AND ORGANIZATION 

A. SAFETY ~NO HEALTH POLICY 

Environmental Testinq and Certification corp. is committed to ~afe~y. 
It will st~ive to provide a safe and healthy work envlronment f=r all 
employees. 

This commitment is oased on the philosophy of: 

Safety and Health of all employees is of 
the greatest importance. ranking FIRS! 
above Quality, Production or Cost. 

I-A-l 

Swep T. Davis 
President 



2.10 MANAGEMENT. DATA DUALITY AND PERFORMANCE AUDITS 

ETC's QA/QC is administered by a separate Quality Assurance department which answers 
directly to the senior management of the Corporation. It is the responsibility of this 
department to review the procedures, policies and methodologies used by ETC. The QA/QC 
policies utilized by ETC are some of the strictest in the industry and were developed using 
EPA, NIOSH, USATHAMA and GLP recommendations. 

2.10.1 Data Quality 

The QA department at ETC maintains files of the QC data generated by the labs. These data 
include method blanks, spiked blank recovery, spiked sample recovery, duplicate data, and 
other method/project specific data. ETC's computer system is utilized for storage of these 
data. The QA department uses these data to determine precision, accuracy, method validity 
and statistical process control criteria. 

The QA department administers and maintains a program used to document all internal and 
external data challenges, called the Quality Action Report process. Using this system all data 
challenges are documented and assigned as to error/non-error, with determination made as to 
the responsible lab area and systematic "type" error made. A computer data base is maintained 
with these data which allows ETC to develop strategies and/or policies to reduce systematic 
errors. 

2.10.2 Internal Performance Audits 

The QA department administers an internal blind sample program. Under this program blind 
samples may be prepared by our standards laboratory and submitted to each lab area at 
minimum once per month. The results of these samples are submitted to QA, who evaluate 
the data for: identification, quantitation and percent recovery, proper documentation. 

If problems are identified through this program, additional blind check samples may be 
initiated, as well as a corrective action session held with the appropriate manager to resolve 
problems. 

2.10.3 Internal System Audits 

The QA department conducts scheduled audits of each laboratory and facility departments. 
The program is designed to aid in the fulfillment of QA objectives within the facility. Good 
laboratory practices, safety, and conformance to standard operating procedures are reviewed 
with the area manager, documented and reported to the Lab Director. The report is then 
reviewed with the respective area manager who provides a written response which must include 
corrective actions to be taken and time frames for implementation. Occasionally, unscheduled 
audits are conducted to confirm that critical concerns have been addressed as indicated. 
Internal audit reports are confidential to ETC employees. 



2.10.4 External System and Performance Audits 

In addition to the self-imposed audits at ETC, several projects require submission to on-site 
external systems audits. Clients, federal, and state regulatory agencies audit our facility. These 
audits may consist of performance evaluation samples submitted blindly for analysis and/or 
system audits performed through on-site laboratory inspections. ETC is routinely audited by 
several state agencies for compliance to certification regulations (NJDEP, NYS' DOH,& DEC 
for example) as well as the EPA under the Contract Lab Program (CLP). 

2.10.5 Laboratory Certiftcation 

ETCs laboratory certification program is maintained by the QA department It is ETCs policy 
to obtain all appropriate certifications for every active project. ETC currently participates in 
approximately 20 different state certification programs, as well as participating in the EPA's 
CLP program. 



2.11 PREVENTATIVE MAINTENANCE PROCEDURES 

ETC, being a highly computerized and instrument oriented laboratory, maintains maintenance 
contracts with all instrument manufacturers with 24-bour, 7 days/week emergency call service. 
In the event of an instrument breakdown, there are several options which may be considered: 

o Schedule the work on another instrument while service is being performed; 
o Request that the vender provide an instrument to use for the interim; 
o "Subcontract" the work to an ETC Network laboratory, providing client consent and certification 

requirements have been identified and approved by Quality Assurance. 

Regularly scheduled in-house maintenance lAcludes, but is not limited to, the following items for 
the GC/MS systems: 

o Injection port liner (capillary) replacement before starting a new sequence; 

o Removal of 2-3 inches of the front part of the capillary column before starting a new sequence; 

o Septum replacement before starting a new sequence; 

o Manual tune of each Mass Spectrometer before starting a new sequence; 

o Ion source cleaning as needed (indicated through daily tuning and DFfPP/BFB criteria); 

o Check water leveis in cooling water circulators weekly; 

o Check helium tanks daily; 

o Purgeable column resolution checked as a result of a problem, for example, high % RSD; 

o Purge and trap units and automatic samplers returned to the Tekmar service department on 
a continuing basis for repair and reconditioning; 

o A column test mix acquired and evaluated by the data system automatically every 12 hours 
(for extractables). GC column performance and mass axis drift is checked. If mass axis is 
out of specifications, recalibration is performed. If column performance is unsatisfactory, a 
new column is installed. 

Routine preventative maintenance on the GC systems include: 

o Septum replacement before starting new sequence; 

o Check carrier gas tanks daily; 

o Inject reagent hexane before starting new sequence to demonstrate system is free of interfering 
artifacts; 



o Check flows before starting sequence to ensure system is free of leaks; 

o Change autosampler wash bottles at beginning of each sequence; 

o Check gas filters' carrier lines leading to instruments weekly. 

Routine preventative maintenance on the graphite furnace include: 

o Daily cleaning prior to instrument operation: contact rings, furnace housings and quartz 
windows are cleaned with a swab and isopropanoL Graphite tubes are inspected, then cleaned 
or replaced; 

o Oean or cut capillary injector depending on condition, realign, daily; 

o Replenish matrix modifier reservoir, daily; 

o Check lamp alignments and energies daily and realign, if necessary. 

o On a weekly basis, clean mirrors for the optical sensor, and the windows on furnace housing 
and instrument housing. Oean with isopropanol and Kim-wipes; 

o Refill nitric acid (HN03) rinse as necessary; 

o Recalibrate optical temperature sensor monthly; 

o Examine contact rings for excessive wear on a monthly basis and replace as necessary. 

Routine preventative maintenance on the flame AA include: 

o Check Acetylene (C}I2) and Nitrous oxide (N20) tanks with each use. Replace tanks when 
levels indicate. 

o Oean burner head with deionized water, rinsing after each use; 

o Replace capillary tube approximately every six months; 

o Empty sample overflow reservoir when full; 

Routine preventative maintenance on the mercury analyzer include: 

o Remove and clean sample cell and all connecting tubing monthly. 

o Check condition of sparger and insure that it is functioning properly. Replace if cracked or 
defective; 

o Maintain sufficient level of mercury scrubber solution, check daily; 



o Oean optics and replace hollow cathode lamps as required (indicated by instruments overall 
performance); 

Routine preventative maintenance on the Inductively Coupled Plasma (ICP) include: 

o Change capillary and pump tubing twice weekly at the start of each shift; 

o Replace liquid argon tank approximately every four days; 

o Reprofile via slit micrometer twice daily; 

o Replace and realign plasma torch as needed (based on instrument performance); 

o Oean nebulizer and spray chamber as needed; 

o Drain sample overflow reservoir when full; 

o Check condition of primary imaging mirror weekly and replace approximately every four 
months. 

Routine preventative maintenance on the pH-ISE meters and electrodes include: 

o Gel-type electrodes are inspected and cleaned with Alconox soap solution to remove oily 
residues daily. 

o Meter is calibrated daily. If the calibration or the slope has deteriorated, the electrode is 
cleaned as above and treated with lN hydrochloric acid (HCl), then recalibrated. 

o pH electrodes are stored in fresh pH 7.0 buffer solution when not in use. 

o ISE electrodes and meter functional checks are maintained per the manufacture's instructions. 

o Spare electrodes, filling solutions and buffers are available for the system at all times. 

Routine preventative maintenance on the analytical balance, top loading balance include: 

o All balance surfaces are cleaned daily and covered when not in use. 

o The analytical balance will be calibrated and cleaned by the manufacturer's representatives 
annually. Labels are attached to each balance indicating the date of last calibration. 

o The accuracy of each balance is checked against NBS traceable Class "S" weights prior to use. 

Routine preventative maintenance on the carbon analyzers include: 

o Instrument surfaces will be cleaned daily prior to operation. 



2.13 COKRECID'E ACTION 

Corrective actions can be initiated at several operational levels; however, they always involve 
QA personneL In each case, after an assessment of the situation, appropriate steps are taken 
to correct the problem. Depending on the severity of the problem, corrective actions may be 
taken at the analyst level, department level or within the entire laboratory. ETC recognizes 
the importance of corrective action to maintain a high quality program. In this light, all data 
are reviewed for completeness, accuracy, and compliance with QC criteria 

In general, there are three major types of corrective actions which may be initiated at ETC: 

2.13.1 Sample problems· individual samples or matrix problems are usually handled within the 
analytical laboratory. Corrective actions may include complete re-extraction, 
repreparation, analysis, clean-up, dilutions or matrix modifications. All actions taken 
are documented with the analytical results. 

2.13.2 QC Batch problems ·An entire batch of samples may require corrective action if QC 
criteria are not met. Laboratory managers and QA staff are involved in the decisions 
for actions which include re-analysis, re-extraction, etc. The QA department personnel 
review both sets of data where applicable to determine if the problems have been 
resolved. 

2.13.3 Systematic problems - Those problems of a procedural nature are handled by the 
laboratory managers and QA manager. For major operational changes, initiation of 
such are made only after approval of the QA manager and Vice President of Operations. 

When a situation is identified that requires corrective action, that situation is investigated using 
processes that address the non-conformance to requirement, or lack of existing requirements 
that may be applied. The corrective action is identified and documented through one of several 
internal report forms and/or co=unicated through electronic mail via computer terminal, to 
be filed electronically by the user as needed. 
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MacDermid 
\N=RPCJRATEO 

245 FREIGHT STREET · WATERBURY, CT 06702 ·TEL EPHONE (203) 575·5700 ·TELEX 4436011 ·INTL. FAX 203-575-7900 - DOM . FAX 203-575-5630 

December 21, 1992 

Mr. Richard Traub, Chief 
Michigan Section 
U.S. Environmental Protection Agency 
Region 5 - 77 West Jackson Bl vd. 
Chicago, IL 60604 

RE: Qu a lity Assurance Project Pl an 
Notice of Defi ency MI D00533837l 

Dear Hr . Traub : 

As per my November 1 9, 1 992 l etter , enclosed i s the revised QAj P as per OHM , 
our consultant. I f you have any questions, p l ease do not h esit a t e t o 
contact me. 

Sincerel y , 

QL6k 
Che r r i e D. Gillis 
Manager, Regulatory Affairs 

/en c. 

{fl~~EH7Ef] 
DEC 2 2 1992 

OJ·'Ftc.e. <JF .RCRA 
Waste Management OM••-· 

.U..s. Ef?4 RSGI.OM 'iJj ~ 

A SPECIALTY CHEMICAL COMPANY -------------



MacDermid 
INCORPORATED 

245 FREIGHT STREET -WATERBURY, CT 06702 -TELEPHONE (203) 575-5700 - TELEX 4436011 - INTL FAX {jjs/Gof!J"f ff fP/15-5630 

November 1 9, 1992 NOv 21
1992 

[jJ 
Mr. Richard Traub, 
Michigan Section 
U.S. Environmental 
Region 5 - 77 West 
Chicago, IL 60604 

Chief 

Protection Agency 
Jackson Blvd. 

Re: Quality As s urance Project Plan 
Notice of Defiency MID005 338 37 1 

Dear Mr . Traub: 

OFFJc 
Waste A• l:: OF ,.. 

U •vtanag n:c~ 

- .. s. EP-4. ;:'Jb~l~s'OJz 

This is to advise you that MacDermid through its consultant , OHM 
is revising the QAjP and within the 60 day limi t ation wil l have 
this document to your attent i on. 

If you have any questions, please do not h esitate to contact me at 
(203) 575- 7947. 

Sincerely, 

~~0~ 
Cherrie D. Gillis 
Manager/Regulatory Affairs 

CDG:mat 

cc : Ed Kania , James Batozyn ski 
Anne Rogers - Nutter, McCl ellan & Fish 

'Y/nl_,lf 
-------- --- A S PECIALTY CHEMICAL COMPANY ___ _.:2---L---------



CERTIFIED MAIL P 664 395 434 
RETURN RECEIPT REQUESTED 

Mr. James Batozynski 
MacDermid Incorporated 
1221 Farrow Avenue 
Ferndale, MI 48220 

Dear Mr. Batozynski: 

HRP-8J 

Re: Quality Assurance Project Plan 
Notice of Deficiency 
MID 005 338 371 

The United States Environmental Protection Agency (U.S. EPA) has completed a 
review of the Quality Assurance Project Plan (QAPjP) dated February 26, 1991. 
This plan was submitted as part of the Draft Resource Conservation and 
Recovery Act Facility Investigation (RFI) Task III Work Plan in accordance 
with the MacDermid Federal Hazardous and Solid Waste Amendments permit. 

Based on the review, the U.S. EPA has determined that the QAPjP is deficient 
as submitted. As discussed in the enclosed Notice of Deficiency (NOD), the 
QAPjP does not follow the required format of the U.S. EPA guidance document 
entitled "Content Requirements for RFI QAPjPs" dated October 1990. In 
addition, the QAPjP lacks site-specific details and contains excessive 
references to other supporting documents. Please be aware that the citing of 
supporting documents through incorporation by reference should be kept to a 
practical minimum. Other deficiencies expressed in the NOD address specific 
issues that require further clarification. 

The U.S. EPA will conduct a review of the RFI Task I and II reports and the 
Draft RFI Task III Work Plan. Comments on these documents will be sent 
separately. As you know, these reports were submitted in conjunction with the 
QAPjP. 

Please submit a revised QAPjP within 60 days of receipt of this letter. It is 
highly recommended that the various sections of the QAPjP and the RFI Work 
Plan be condensed into a single QAPjP that is specific to the project work 
proposed for the MacDermid facility. 
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If you have any questions regarding this NOD, please contact Shari Kalak , of 
my staff at (312) 886-6151. 

Sincerely, 

OR!GlUAL SIGNED II 
RIC!WU) 'le ·~ 

Richard Traub, Chief 
Michigan Section 

Enclosure 

cc: Kimberly Bee (MN DR ) 

WMD/OR/RPB/MI/nl-slk/SLK/10-15-92/Shari 's disk/b ·macderm nod 
Nl- 1tYt$-

. . 
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ILS INS MIS 

TYPIS AUTH. CHIEF CHIEF CHIEF 
"\-v g.., t:l. ~: 9'b ' .\ ,,"J lv[fd~ \fJ' \\) 

MN/WI OHS SWS RPB 
CHIEF CHIEF CHIEF CHIEF 

RCRA WASTE MGMT. 
ASOC.DR DIV.DIRECTOR 

p bb4 395 434 
........___Certified Mail Receipt ..tttlf:. No Insurance Coverage Provided =:- Do not use for International Mail 
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NOTICE OF DEFICIENCY 
QUALITY ASSURANCE PROJECT PLAN (QAPjP) 

for MACDERMID INCORPORATED, 
FERNDALE, MICHIGAN 

MID000724724 

GENERAL COMMENTS/DEFICIENCIES 

The materials submitted, a Quality Assurance Program Plan (QAPP) 
for the laboratory, and an RFI Work Plan which included a Task 
III document which contains some project specific information 
pertaining to quality assurance and field sampling, do not 
currently fulfill the Region V requirements for a Quality 
Assurance Project Plan (QAPjP). However, a review was performed 
by matching, to the extent possible, the contents of these 
documents to the following sixteen (16} elements of a Region V 
QAPjP (as defined by Region V Model QAPjP, and Content 
Requirements for RFI QAPjPs). The (submitted) QAPP follows this 
format, but lacks the site-specific details of a QAPjP. This 
review provides general guidance in developing a site-specific 
QAPjP through reorganization of the submitted materials and 
additional information. 

The majority of the deficiency comments deal with the inclusion 
andjor submittal of information and procedures specific to the 
proposed project. Detailed informationjprocedures must be 
included in the QAPjP in lieu of stating that "standard" 
procedures will be followed. The 16 elements of a QAPjP are 
usually outlined as shown below: 

I. 
II. 
III. 
IV. 
v. 
VI. 
VII. 
VIII. 
IX. 
x. 
XI. 
XII. 
XIII. 
XIV. 

xv. 
XVI. 

Title Page and QAPjP Approval 
Table Of Contents 
Project Description 
Project Organization and Responsibility 
Quality Assurance Objectives for Measurement Data 
Sampling Procedures 
Sample Custody 
Calibration Procedures and Frequency 
Analytical Procedures 
Internal Quality Control Checks 
Data Reduction, Validation and Reporting 
Performance and system Audits 
Preventative Maintenance 
Specific Routine Procedures to Assess Data Precision, 
Accuracy, and Completeness 
Corrective Action 
Quality Assurance Reports to Management 

A site-specific QAPjP should, to the fullest extent possible, be 
a "stand alone" document. If references to other documents 
cannot be avoided, they should contain the title of the 



reference, section, and page number. The information in these 
references should be included within the QAPjP or as an 
Attachment or Appendix, if possible. However, attachment of 
manuals or voluminous references is discouraged. 

I. TITLE PAGE AND QAPjP APPROVAL 

The QAPjP is required to have an approval page with space for 
the signatures of the individuals filling the following (at a 
minimum) positions: 

• u.s. EPA Region V Project Coordinator 
• u.s. EPA Regional Quality Assurance Manager 
• contractor Project Manager 
• Contractor QA Officer 
• Any subcontractors as appropriate 
• Project Manager 
• Project QA Officer 

It is not necessary to include the names of the individuals 
in these positions, thus preventing the need for a rev~s~on 
to the document should that individual no longer occupy that 
position. 

II. TABLE OF CONTENTS 

Individuals receiving official copies of 
subsequent revisions must be indicated. 
listing after the Table of Contents. 

the QAPjP and any 
Provide this 

The document control format header must include the 
following information: the project name; document section 
number; document revision number; date; and section page 
number. Provide this format at the top of each page in the 
QAPjP and number the pages by section number. 

III. PROJECT DESCRIPTION 

A suitable Project Description, was not provided in the 
QAPP. The fact that a project description was not included 
indicates that the submitted QAPP was not tailored for the 
MacDermid project. This is the central problem which must 
be overcome. Sections in the Introduction, which presently 
focuses on certain aspects such as the History of ETC are 
not pertinent to this project, and should be deleted. 
However, some of the required information is present in the 
RFI Workplan. Pertinent information, derived from the RFI 
Workplan or other sources, must be incorporated into the 
QAPjP . It would be best to directly insert portions of 
these documents into the QAPP, which has already been 
submitted for review, and delete nonpertinent sections. 



Alternatively, specific referencing to portions of 
supporting documents (document, section, and page number) 
accompanied by deletion of nonessential sections of the 
already submitted QAPP may suffice. When the revised QAPjP 
is submitted, it should be comprised of the following items. 
Some of these have already been included in either the 
laboratory QAPP, or more likely in the Task I and III 
reports. However, the Permittee bears responsibility for 
integrating the documents such that the organization 
outlined below is followed, in order to fully address the 
issue of 'Project Description'. 

• Introduction - A description of the project and a brief 
statement addressing the different phases of the work, 
the general objectives and investigative plan. 

• Site Description - A description of the site-specific 
features including location, size, borders, physical 
features, geologic and hydrogeologic information. 
These items should be addressed in separate paragraph/ 
sections within the QAPjP. Presumably, some of the 
information that was included in Task I of the RFI 
Workplan could either be directly incorporated into the 
QAPjP, or specifically referenced in pertinent sections 
of the reorganized QAPjP. (See comment below 
concerning Project Objectives.) 

• Site History or Background - A chronological history of 
the site including any information on the environmental 
history (i.e., sampling, spills, available data). Data 
should be summarized in a table which includes the 
analytical methods, results, and method detection 
limits if available. It may be possible to 
specifically reference sections of the RFI Workplan. 

• Target Compounds - Brief discussion of the relevant 
(important) site contaminants or target compounds, 
including required detection limits for RFI/CMS. Table 
1.2 of the QAPP should be revised to reflect only those 
constituents that actually will be analyzed in order to 
address the scope of MacDermid's project. Therefore, 
the list must be developed to reflect relevant project 
objectives. For instance, according to the RCRA 
Facility Assessment, (administrative Log # 538-4) for 
MacDermid, several volatile organic compounds were 
identified in soil. These included chlorobenzene, 
chromium, lead, nickel, thallium, methyl chloride, and 
other hazardous constituents. The target compound 
list that is presented in the QAPjP, should, at a 
minimum, include all the constituents listed in the 
RFA, and all other constituents which shall be analyzed 
and reported. (Apparently not all the target analytes 
indicated in Tables 5.7, 5.8 and 5.9 of the Task I 
report shall be analyzed in samples taken under the 
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scope of this project.) In Table 3.1 of Task III, 
several constituents are listed which, collectively, 
are intended to be the target compound list. This list 
should be consistent with conclusions based on 
previously accepted data that is presented in Task I. 
The RCRA project officer and assigned State of Michigan 
personnel must concur on which sections of the 
historical data base that is summarized in Task I can 
be considered valid information on which to found a 
basis for further project phases. At a minimum, all 
the hazardous constituents for which SW-846 methodology 
has been cited in Table 3.1 of Task III and for which 
SW-846 methodology has been validated, should be 
analyzed. and reported. 

• Project Objectives - This should include an expanded 
description of the following items: Specific 
objectives; intended data usages; and data quality 
objective (DQO) summaries. This is a key section of 
the QAPjP, because the specific need for any data 
quality objectives (e.g. in terms of analytical 
accuracy, precision, etc ... ), or analytical. 
sensitivities, which is reflected in selection of 
analytical methods, will be entirely dependent on what 
the intended goals or overall purpose of the project 
happen to be. (Please note that u.s. EPA's 40 CFR Part 
264, Subpart s action level criteria are proposed 
levels only.) Some discussion of how the levels 
specified in Tables 5.5 and 5.10 of the Task I report 
should become incorporated into the QAPjP. If it is 
intended to compare investigative results to data 
thought to be representative of soil background 
conditions, then the rationale for selection of 
suitable background locations should be stated in the 
QAPjP. Because the Permittee intends to later 
demonstrate that the 'no action' alternative provision 
of its RCRA permit will be appropriate, (see executive 
summary) then the project objectives should be 
consistent with rationale that would potentially allow 
MacDermid to make such a presentation. 

• Sampling Network and Rationale - A detailed description 
of the sampling network and the rationale for the 
selection of the locations, methods, parameters, etc., 
must be presented in the reorganized QAPjP. This may 
be achieved by referencing pertinent sections of the 
RFI Workplan, (Tasks I and III) and/or sampling plan 
and indicating where in these documents the salient 
items of the plan can be found. Alternatively, a 
wholesale revision Because the rationale for proposed 
soil borings is dependent on the outcome of previous 
sampling efforts, there must be concurrence between the 
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the RCRA project officer and MDNR representatives 
concerning which of the historical data may be 
considered acceptable, (see Task III report, p.2-3). 
In the RCRA permit, it is specified that 'Corrective 
action shall, at a minimum, be addressed at the 
following solid waste management units. - Two closed 
surface impoundment areas; closed incinerator; railroad 
spur; and units that emit air contaminants.' So, the 
QAPjP must reflect how sampling shall be done to 
address the permit requirements. It is recommended 
that much ofthis pertinent information be submitted in 
a tabular format, indicating each of the analytes to be 
analyzed at each respective SWMU for each type of media 
to be encountered at each SWMU. Also numbers of 
investigational and quality assurance samples to be 
taken should be indicated in this table. Then, this 
table should be referred to, wherever appropriate, in 
the field and sampling section of the QAPjP. 

• Project Schedule - A description of the anticipated 
start date, any milestone dates, and the anticipated 
completion date of the project or monitoring/sampling 
activities. An appropriate method for this requirement 
is a bar chart with project tasks and time lines 

IV. PROJECT ORGANIZATION AND RESPONSIBILITY 

This section must contain additional information regarding 
the project management, organization, responsibility and 
authority. At present, information in the QAPP only 
addresses this section for laboratory personnel. Provide 
this information for all personnel involved in the project, 
including EPA Region V personnel, contractor team personnel 
and any subcontractor personnel. Identify their 
responsibilities on the project, management hierarchy, and 
key personnel for different tasks. This information can be 
found, in part, in the Task III RFI workplan, sections 1.1 
and 2.4 and incorporated with the QAPP information. An 
organization chart is required for this section. 

Additionally, clarify which individuals from the laboratory 
will be involved in the project. Page 2-8 of the Task III 
RFI Workplan indicates that Bob Schock will be the 
laboratory manager for the project while the laboratory QAPP 
does not list this individual in any capacity at the lab. 

V. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS 
OF PRECISION, ACCURACY, COMPLETENESS, REPRESENTATIVENESS AND 
COMPARABILITY 
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Laboratory-specific information was found in the laboratory 
QAPP in section 4.3, but site-specific details required in a 
QAPjP were absent. This information must be tailored to fit 
the specific needs of the project, and must reflect the 
actual circumstances that will most likely be encountered. 
Specific Quality Assurance Objectives (e.g., Method 
Detection Limit, Precision, Accuracy, Completeness 
Representativeness and Comparability) for your project and 
detail the procedures and means (e.g., blanks, spikes, etc.) 
must be provided. This information must be provided on a 
matrix specific basis for each constituent that shall be 
analyzed and reported. A tabular presentation showing 
analytes, respective media, and acceptance criteria should 
be presented. Even if the acceptance criteria are to be 
largely founded on that published in the SW-846 methods 
chapters, the laboratory must state whether these levels can 
actually be achieved. Also, data quality objective 
information cannot be referenced; this must be included 
directly within the QAPjP. Method detection limits that are 
thought to be achievable for each analyte should be 
presented in the QAPjP. Preconceived contract required 
detection limits should not be reported either in the QAPjP 
or in the final data package. Practical quantitation limits 
should not be considered by the Permittee to be the final 
detection limits that will be reported as method detection 
limits. However, if the laboratory can achieve levels 
comparable to the practical quantitation limits, then this 
should be stated in the QAPjP. 

Please note that in Region V, duplicates and blanks should 
be collected at the following frequencies: 

Trip Blanks must be collected at a frequency of one per 
cooler in which aqueous matrix voc samples are shipped. 

Field Blanks (equipment, field) must be collected for 
all aqueous matrix parameters at a rate of one sample 
for every 10 or fewer investigative samples. 

Duplicates must be collected for all matrices and 
parameters at a rate of one sample for every 10 or 
fewer investigative samples. 

These blanks and duplicate samples must be treated as 
regular investigative samples, with regards to sample 
volumes, containers, preservation and shipping. 

VI. SAMPLING PROCEDURES 
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The information supplied in the Task III RFI Workplan pages 
3-2 to 3-21 addresses the subject of sampling procedures. 
In addition, information in the laboratory QAPP provides 
general sampling procedures for every possible sampling 
situation. Reorganization of these sections into single 
cohesive sampling and analysis document is highly 
recommended. The revised document should address each of 
the points outlined below to take into account site-specific 
factors. Procedures found in the QAPP that do not relate to 
the type of sampling that will be conducted at the facility 
should not be included in the QAPjP. The following 
information is required in detailing sampling procedures for 
a QAPjP: 

Detailed procedures, criteria, or guidelines used for 
sampling point selection. 

Detailed procedures, criteria, or guidelines used for 
collecting background samples, if any. Compositing of 
samples should not be conducted. 

Detailed procedures for the collection of samples for 
each sample matrix and parameter(s). 

Detailed procedures for sample packaging, handling and 
shipment, including time considerations, and field 
filtration requirements and procedures. 

Sample containers, reagents, preservation and holding 
time requirements (a table is appropriate/recommended). 

Any special conditions for the preparation of sampling 
containers and time requirements, (a table is 
appropriate). The holding time for volatile organics 
should be 7 days unpreserved or 14 days with acid 
preservation from the time of sample collection to 
analysis. This may result in modifications to Table 
3.1. 
Chain-of-custody procedures, including an acceptable 
and logical numbering system. 

Detailed procedures for preparing/collecting trip blank 
samples, field blank samples, and field duplicate 
samples. 

Adequate documentation of the sampling activities, 
including forms, notebooks, bound logbooks and detailed 
procedures for recording sample history, site and 
sample conditions, and analysis to be taken, etc. 

A detailed summary of the sampling and analysis 
performed, using a table is appropriate. 
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Details of any field filtering and/or sample 
compositing that may have occurred during sampling 
activities. 

VII. SAMPLE CUSTODY 

Provide discussion of the three {3) distinctjseparate issues 
for sample custody (chain-of-custody (COC)) on the following 
areas related to this project: 

COC procedures for all field activities, including 
sampling, field measurement, and screening. 

COC procedures for laboratory activities, including 
sample receiving, log-in, storage, tracking of custody 
transfer during sample preparation and analysis, etc. 

Final evidence file, including the description of file 
contents and specifying a file custodian. 

Provide this information in detail in the QAPjP, as 
information provided in section 3.8 of Task III of the RFI 
Workplan does not adequately cover the required elements and 
formatting. 

VIII. CALIBRATION PROCEDURES AND FREQUENCY 

Provide specific procedures and frequencies for the 
calibration of all field instruments to be used during the 
investigation/field activities. Identify all field 
instruments which may be used and discuss the procedures for 
the initial calibration, and follow-up calibration checks 
during a particular field activity. In addition, list any 
conditions which may trigger or warrant a calibration check 
or recalibration during the course of the field activity. 

The calibration of the laboratory equipment is detailed in 
section 7.0, pages 103 to 108 of the laboratory QAPP. These 
sections should somehow effectively and specifically relate 
to the MacDermid QAPjP. If sections of the laboratory QAPP 
are to be incorporated by reference, then detailed 
references (document, section, and page number) from the 
laboratory QAPjP must be provided. However, the difficulty 
with the sections in the laboratory QAPP remains one of 
detail. The best manner in which to address this element 
would be to look at each analytical method to be used under 
the scope of the MacDermid investigation. Then, for each 
respective method, the specific details concerning 
calibration should be summarized. Methods in SW-846 do give 
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guidance and options on how calibration should be performed. 
SW-846 is not a 'cookbook', and the actual details 
concerning how calibration will be conducted must be added 
by the Permittee to the QAPjP. 

IX. ANALYTICAL PROCEDURES 

In addition to instrumental methods of analysis, all sample 
cleanup, preparatory, or digestion methods to be used in 
conjunction with the instrumental methods must also be 
listed. Individual methods must be selected for each 
hazardous constituent. Wherever possible, only methods from 
SW-846 should be selected. However, for groundwater 
analyses, it may be permissible to use the analogous water 
method, (e.g. 602). For analyses of mercury in groundwater, 
method 7470 is preferred over method 7471. Method 8020 can 
also be used to identify benzene, if present. Why wasn't 
benzene added to the list of analytical parameters included 
in Table 3.1? The detection limit for total chromium in 
soil seems rather high. Please explain why this could be 
the case. The actual method detection limits achieved for 
each constituent should be reported with the analytical data 
package. The Permittee is referred to Table 6 of method 
8270, as found in SW-846 for the list of analytes for which 
this method has been validated. Methylene chloride is not 
included on this list. Rationale explaining why methylene 
chloride will be analyzed using method 8270 instead of 
method 8240 should be presented. Furthermore, if method 
8240 shall be used to analyze samples, then results for each 
of the constituents listed in Table 2 of method 8240 should 
be delivered to U.S. EPA and the MDNR. Table 3.1 and any 
relevant discussions within the Task III document should be 
revised to clarify or reflect these points. Methods that 
will not be performed should not be mentioned in the QAPjP. 
All field methods that will be conducted during the project 
should be fully described in the QAPjP, (e.g. pH, 
temperature, and specific conductance measurements of 
groundwater samples, or soil headspace analyses using the 
PID- see page 3-10 of the Task III report). Both filtered 
and unfiltered aliquots of all groundwater samples should be 
analyzed, (see page 3-10 of the Task III report). 
Procedures for field filtering should be described in the 
QAPjP. In section 3.9.1 of the Task III report, procedures 
for use of methods alternative to those published in SW-846 
is discussed. Only those methods which are to be used 
during the project should be included or mentioned in the 
QAPjP. If indeed other methods are proposed, then these 
should be reflected in Table 3.1. Furthermore, a complete 
set of standard operating procedures should be submitted for 
methods that are not considered to be u.s. EPA procedures. 
The actual laboratory addresses to which the various kinds 
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of samples shall be shipped should be mentioned in the 
QAPjP. (In Table 2.6.1 of the laboratory QAPP, there is 
some additional information that is insufficient in detail. 
For instance, more details concerning calibration standards, 
source of standards, and·frequency of calibration, for only 
those instruments to be used in conjunction with methods 
that will be performed under scope of the MacDermid project, 
is required. ) 

X. INTERNAL QUALITY CONTROL CHECKS 

Provide information on the following (many of the following 
are addressed elsewhere but must be reiterated to aid in 
assessing effectiveness of quality control procedures) 
issues for both the field activities and laboratory 
analysis: 

Field Activities (measurements and screening) 

continuing calibration checks · 
Replicate analysis 
Spike sample analysis 
Blanks (tcip, field, duplicate) 
Quality Control samples 
Zero and Span gases (i.e., air monitoring) 
Calibration standards and devices 

Laboratory Analysis 

Method Blanks 
Reagent/Preparation Blanks 
Matrix Spike and Matrix Spike Duplicates 
Calibration Standards 
Internal Standards 
Surrogate Standards 
Continuing Calibration Check 
Calibration Check standard 
Laboratory duplicate/replicate analysis, etc. 

Provide this information for each of the specific sampling 
and analytical methods used. In addition, indicate at what 
stage in the analysis each of these checks will/do occur and 
at what frequency. Provide a table (if possible) to outline 
these steps. 

XI. DATA REDUCTION, VALIDATION AND REPORTING 

In completing this section more detail is needed and the 
field activities must be addressed. The information in 
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section 3.10 of Task III of the RFI Workplan 
general overview of the required procedures. 
details must be provided in the QAPjP either 
insertion or specific reference citation. 

provides for a 
Additional 

through direct 

Specifically, the following need to be addressed: 

Discussion that assures the resulting data package will 
comply with Functional Guidelines for Evaluating 
Organic/Inorganic Analysis - U.S.E.P.A. 

summary of data reduction procedures 

Statistical approach summary and details of how (and 
which) the statistical functions relate to data 
reduction, validation and reporting. 

Detail the methods to be used for the reduction of both 
field and laboratory data. 

Describe the criteriajguidelinesjprocedures to be used 
(by an individual independent of the laboratory) for 
data validation. 

Describe the data reporting format which will be 
followed, including all reporting forms and units. 
Include in this listing all contents of the lab data 
package. 

Provide this information, realizing that these procedures 
must be developed/performed independently of the laboratory. 
The information found in section 9.0 of the laboratory QAPP 
does not adequately address this requirement either. 

XII. PERFORMANCE AND SYSTEM AUDITS 

The requirements of this section cannot be addressed by the 
laboratory QAPP and must be clearly defined within the site
specific QAPjP. These requirements deal with the 
performance of the sampling and measurement activities 
related to the field program. The following subjects must 
be somehow incorporated into the reorganized QAPjP revision, 
noting that external audits remain the responsibility of 
U.S. EPA. 

Elements to be addressed for both field and laboratory 
internal audits must include: 

• Identification of the responsible party for these 
audits; 
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• Specification of the freguency of these audits to be 
conducted; and 

• Description of the methods/orocedures to be used for 
conducting these audits. This should include: 

independence of audit; and 

examination of sample handling and other records. 

XIII. PREVENTATIVE MAINTENANCE 

This requirement was not specifically addressed in the RFI 
Workplan. Provide procedures in the QAPjP for the 
preventative maintenance of the field equipment that will be 
used as part of the investigative field program. 

Information regarding preventative maintenance of laboratory 
equipment may be incorporated by reference from the 
laboratory QAPP, but only if these procedures allow for the 
maintenance of the equipment in a manner that assures the 
quality of the analytical results. Alternatively 
information regarding preventative maintenance of laboratory 
equipment may reference SW 846 or other standardized 
methods. 

XIV. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY AND COMPLETENESS 

Details of the procedures to address this requirement were 
not found within the RFI Workplan (except sparsely and only 
gerenrally in sections 3.10, and 3.11). Some pertinent 
information was also found in section 13.0 of the laboratory 
QAPP, which should be incorporated by reference into the 
reorganized QAPjP. It should be explained how these 
sections relate specifically to the MacDermid project. 
This information must be supplied in the QAPjP or may 
reference a Data Management Plan (DMP) which contains all of 
this information. However, the supplied DMP (with the RFI 
Workplan) does not adequately address these issues. 

XV. CORRECTIVE ACTION 

In general this section must provide adequate detail to 
addressing corrective actions for field and/or laboratory 
activities. Incorporate sections 14.0 of the laboratory 
QAPP and section 4.4 of the Task III RFI Workplan into the 
QAPjP while ensuring that the following elements are 
included: 
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• The pre-specified conditions that automatically trigger 
corrective action. 

• Personnel who initiate, approve, implement, evaluate, 
and report corrective action (by title). 

• Procedures to initiate, develop, approve and implement 
corrective actions. 

• Alternative corrective actions to be taken. 

XIV. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The requirements of this section may be adequately addressed 
by combining the information found in section 15.0 of the 
laboratory QAPP with that of sections 2.5, 4.5, and 4.6 
(including subsections) found in Task III of the RFI 
Workplan. Quality assurance reports are required to be 
submitted to management on a periodic basis to ensure that 
any problems are investigated and proper corrective actions 
are taken. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

DATE: AUG171992 
SUBJECT: Completion of QAPjP Review for MacDermid 

FROM: Charles B. Slaustas, Chief 
Minnesota/Wisconsin Permitting 

TO: Rich Traub, Chief 
Michigan Section 

~t, 
Section tf 

Ms. Shari Kalak of your staff agreed to have Mr. Allen Debus of my staff review 

and amend comments prepared originally last year by A. T. Kearney for the 

MacDermid Facility of Fernadale, Michigan. This memornadum officially transmits 

Mr. Debus' comments, and draft QAPjP deficiency letter to you. Ms. Kalak has 

already been supplied with a cassette copy of these materials for use. If you 

have any further questions on this matter please contact Mr. Allen A Debus of my 

staff at 6-6186. 

Attachments 



NOTICE OF DEFICIENCY 
QUALITY ASSURANCE PROJECT PLAN (QAPjP) 

for MACDERMID INCORPORATED, 
FERNDALE, MICHIGAN 

MID000724724 

GENERAL COMMENTS/DEFICIENCIES 

The materials submitted, a Quality Assurance Program Plan (QAPP) 
for the laboratory, and an RFI Work Plan which included a Task 
III document which contains some project specific information 
pertaining to quality assurance and field sampling, do not 
currently fulfill the Region V requirements for a Quality 
Assurance Project Plan (QAPjP). However, a review was performed 
by matching, to the extent possible, the contents of these 
documents to the following sixteen (16) elements of a Region V 
QAPjP (as defined by Region V Model QAPjP, and Content 
Requirements for RFI QAPjPs). The (submitted) QAPP follows this 
format, but lacks the site-specific details of a QAPjP. This 
review provides general guidance in developing a site-specific 
QAPjP through reorganization of the submitted materials and 
additional information. 

The majority of the deficiency comments deal with the inclusion 
andfor submittal of information and procedures specific to the 
proposed project. Detailed information/procedures must be 
included in the QAPjP in lieu of stating that "standard" 
procedures will be followed. The 16 elements of a QAPjP are 
usually outlined as shown below: 

I. 
II. 
III. 
IV. 
v. 
VI. 
VII. 
VIII. 
IX. 
X. 
XI. 
XII. 
XIII. 
XIV. 

XV. 
XVI. 

Title Page and QAPjP Approval 
Table Of Contents 
Project Description 
Project organization and Responsibility 
Quality Assurance Objectives for Measurement Data 
Sampling Procedures 
Sample Custody 
Calibration Procedures and Frequency 
Analytical Procedures 
Internal Quality Control Checks 
Data Reduction, Validation and Reporting 
Performance and System Audits 
Preventative Maintenance 
Specific Routine Procedures to Assess Data Precision, 
Accuracy, and completeness 
Corrective Action 
Quality Assurance Reports to Management 

A site-specific QAPjP should, to the fullest extent possible, be 
a "stand alone" document. If references to other documents 
cannot be avoided, they should contain the title of the 



reference, section, and page number. The information in these 
references should be included within the QAPjP or as an 
Attachment or Appendix, if possible. However, attachment of 
manuals or voluminous references is discouraged. 

I. TITLE PAGE AND QAPjP APPROVAL 

The QAPjP is required to have an approval page with space for 
the signatures of the individuals filling the following (at a 
minimum) positions: 

• U.S. EPA Region V Project Coordinator 
• U.S. EPA Regional Quality Assurance Manager 
• Contractor Project Manager 
• Contractor QA Officer 
• Any subcontractors as appropriate 
• Project Manager 
• Project QA Officer 

It is not necessary to include the names of the individuals 
in these positions, thus preventing the need for a revision 
to the document should that individual no longer occupy that 
position. 

II. TABLE OF CONTENTS 

Individuals receiving official copies of 
subsequent revisions must be indicated. 
listing after the Table of Contents. 

the QAPjP and any 
Provide this 

The document control format header must include the 
following information: the project name; document section 
number; document revision number; date; and section page 
number. Provide this format at the top of each page in the 
QAPjP and number the pages by section number. 

III. PROJECT DESCRIPTION 

A suitable Project Description, was not provided in the 
QAPP. The fact that a project description was not included 
indicates that the submitted QAPP was not tailored for the 
MacDermid project. This is the central problem which must 
be overcome. Sections in the Introduction, which presently 
focuses on certain aspects such as the History of ETC are 
not pertinent to this project, and should be deleted. 
However, some of the required information is present in the 
RFI Workplan. Pertinent information, derived from the RFI 
Workplan or other sources, must be incorporated into the 
QAPjP . It would be best to directly insert portions of 
these documents into the QAPP, which has already been 
submitted for review, and delete nonpertinent sections. 



Alternatively, specific referencing to portions of 
supporting documents (document, section, and page number) 
accompanied by deletion of nonessential sections of the 
already submitted QAPP may suffice. When the revised QAPjP 
is submitted, it should be comprised of the following items. 
Some of these have already been included in either the 
laboratory QAPP, or more likely in the Task I and III 
reports. However, the Permittee bears responsibility for 
integrating the documents such that the organization 
outlined below is followed, in order to fully address the 
issue of 'Project Description'. 

• Introduction - A description of the project and a brief 
statement addressing the different phases of the work, 
the general objectives and investigative plan. 

• Site Description - A description of the site-specific 
features including location, size, borders, physical 
features, geologic and hydrogeologic information. 
These items should be addressed in separate paragraph/ 
sections within the QAPjP. Presumably, some of the 
information that was included in Task I of the RFI 
Workplan could either be directly incorporated into the 
QAPjP, or specifically referenced in pertinent sections 
of the reorganized QAPjP. (See comment below 
concerning Project Objectives.) 

• Site History or Background - A chronological history of 
the site including any information on the environmental 
history (i.e., sampling, spills, available data). Data 
should be summarized in a table which includes the 
analytical methods, results, and method detection 
limits if available. It may be possible to 
specifically reference sections of the RFI Workplan. 

• Target Compounds - Brief discussion of the relevant 
(important) site contaminants or target compounds, 
including required detection limits for RFI/CMS. Table 
1.2 of the QAPP should be revised to reflect only those 
constituents that actually will be analyzed in order to 
address the scope of MacDermid's project. Therefore, 
the list must be developed to reflect relevant project 
objectives. For instance, according to the RCRA 
Facility Assessment, (administrative Log # 538-4) for 
MacDermid, several volatile organic compounds were 
identified in soil. These included chlorobenzene, 
chromium, lead, nickel, thallium, methyl chloride, and 
other hazardous constituents. The target compound 
list that is presented in the QAPjP, should, at a 
minimum, include all the constituents listed in the 
RFA, and all other constituents which shall be analyzed 
and reported. (Apparently not all the target analytes 
indicated in Tables 5.7, 5.8 and 5.9 of the Task I 
report shall be analyzed in samples taken under the 
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scope of this project.) In Table 3.1 of Task III, 
several constituents are listed which, collectively, 
are intended to be the target compound list. This list 
should be consistent with conclusions based on 
previously accepted data that is presented in Task I. 
The RCRA project officer and assigned State of Michigan 
personnel must concur on which sections of the 
historical data base that is summarized in Task I can 
be considered valid information on which to found a 
basis for further project phases. At a minimum, all 
the hazardous constituents for which SW-846 methodology 
has been cited in Table 3.1 of Task III and for which 
SW-846 methodology has been validated, should be 
analyzed. and reported. 

• Project Objectives - This should include an expanded 
description of the following items: Specific 
objectives; intended data usages; and data quality 
objective (DQO) summaries. This is a key section of 
the QAPjP, because the specific need for any data 
quality objectives (e.g. in terms of analytical 
accuracy, precision, etc ... ), or analytical. 
sensitivities, which is reflected in selection of 
analytical methods, will be entirely dependent on what 
the intended goals or overall purpose of the project 
happen to be. (Please note that U.S. EPA's 40 CFR Part 
264, Subpart s action level criteria are proposed 
levels only.) Some discussion of how the levels 
specified in Tables 5.5 and 5.10 of the Task I report 
should become incorporated into the QAPjP. If it is 
intended to compare investigative results to data 
thought to be representative of soil background 
conditions, then the rationale for selection of 
suitable background locations should be stated in the 
QAPjP. Because the Permittee intends to later 
demonstrate that the 'no action' alternative provision 
of its RCRA permit will be appropriate, (see executive 
summary) then the project objectives should be 
consistent with rationale that would potentially allow 
MacDermid to make such a presentation. 

• Samplinq Network and Rationale - A detailed description 
of the sampling network and the rationale for the 
selection of the locations, methods, parameters, etc., 
must be presented in the reorganized QAPjP. This may 
be achieved by referencing pertinent sections of the 
RFI Workplan, {Tasks I and III) andjor sampling plan 
and indicating where in these documents the salient 
items of the plan can be found. Alternatively, a 
wholesale revision Because the rationale for proposed 
soil borings is dependent on the outcome of previous 
sampling efforts, there must be concurrence between the 
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the RCRA project officer and MDNR representatives 
concerning which of the historical data may be 
considered acceptable, (see Task III report, p.2-3). 
In the RCRA permit, it is specified that 'Corrective 
action shall, at a minimum, be addressed at the 
following solid waste management units. - Two closed 
surface impoundment areas; closed incinerator; railroad 
spur; and units that emit air contaminants.' So, the 
QAPjP must reflect how sampling shall be done to 
address the permit requirements. It is recommended 
that much ofthis pertinent information be submitted in 
a tabular format, indicating each of the analytes to be 
analyzed at each respective SWMU for each type of media 
to be encountered at each SWMU. Also numbers of 
investigational and quality assurance samples to be 
taken should be indicated in this table. Then, this 
table should be referred to, wherever appropriate, in 
the field and sampling section of the QAPjP. 

• Project Schedule - A description of the anticipated 
start date, any milestone dates, and the anticipated 
completion date of the project or monitoring/sampling 
activities. An appropriate method for this requirement 
is a bar chart with project tasks and time lines 

IV. PROJECT ORGANIZATION AND RESPONSIBILITY 

This section must contain additional information regarding 
the project management, organization, responsibility and 
authority. At present, information in the QAPP only 
addresses this section for laboratory personnel. Provide 
this information for all personnel involved in the project, 
including EPA Region V personnel, contractor team personnel 
and any subcontractor personnel. Identify their 
responsibilities on the project, management hierarchy, and 
key personnel for different tasks. This information can be 
found, in part, in the Task III RFI workplan, sections 1.1 
and 2.4 and incorporated with the QAPP information. An 
organization chart is required for this section. 

Additionally, clarify which individuals from the laboratory 
will be involved in the project. Page 2-8 of the Task III 
RFI Workplan indicates that Bob Schock will be the 
laboratory manager for the project while the laboratory QAPP 
does not list this individual in any capacity at the lab. 

V. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS 
OF PRECISION, ACCURACY, COMPLETENESS, REPRESENTATIVENESS AND 
COMPARABILITY 
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Laboratory-specific information was found in the laboratory 
QAPP in section 4.3, but site-specific details required in a 
QAPjP were absent. This information must be tailored to fit 
the specific needs of the project, and must reflect the 
actual circumstances that will most likely be encountered. 
Specific Quality Assurance Objectives (e.g., Method 
Detection Limit, Precision, Accuracy, Completeness 
Representativeness and Comparability) for your project and 
detail the procedures and means (e.g., blanks, spikes, etc.) 
must be provided. This information must be provided on a 
matrix specific basis for each constituent that shall be 
analyzed and reported. A tabular presentation showing 
analytes, respective media, and acceptance criteria should 
be presented. Even if the acceptance criteria are to be 
largely founded on that published in the SW-846 methods 
chapters, the laboratory must state whether these levels can 
actually be achieved. Also, data quality objective 
information cannot be referenced; this must be included 
directly within the QAPjP. Method detection limits that are 
thought to be achievable for each analyte should be 
presented in the QAPjP. Preconceived contract required 
detection limits should not be reported either in the QAPjP 
or in the final data package. Practical quantitation limits 
should not be considered by the Permittee to be the final 
detection limits that will be reported as method detection 
limits. However, if the laboratory can achieve levels 
comparable to the practical quantitation limits, then this 
should be stated in the QAPjP. 

Please note that in Region V, duplicates and blanks should 
be collected at the following frequencies: 

Trip Blanks must be collected at a frequency of one per 
cooler in which aqueous matrix VOC samples are shipped. 

Field Blanks (equipment, field) must be collected for 
all aqueous matrix parameters at a rate of one sample 
for every 10 or fewer investigative samples. 

Duplicates must be collected for all matrices and 
parameters at a rate of one sample for every 10 or 
fewer investigative samples. 

These blanks and duplicate samples must be treated as 
regular investigative samples, with regards to sample 
volumes, containers, preservation and shipping. 

VI. SAMPLING PROCEDURES 
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The information supplied in the Task III RFI Workplan pages 
3-2 to 3-21 addresses the subject of sampling procedures. 
In addition, information in the laboratory QAPP provides 
general sampling procedures for every possible sampling 
situation. Reorganization of these sections into single 
cohesive sampling and analysis document is highly 
recommended. The revised document should address each of 
the points outlined below to take into account site-specific 
factors. Procedures found in the QAPP that do not relate to 
the type of sampling that will be conducted at the facility 
should not be included in the QAPjP. The following 
information is required in detailing sampling procedures for 
a QAPjP: 

Detailed procedures, criteria, or guidelines used for 
sampling point selection. 

Detailed procedures, criteria, or guidelines used for 
collecting background samples, if any. Compositing of 
samples should not be conducted. 

Detailed procedures for the collection of samples for 
each sample matrix and parameter(s). 

Detailed procedures for sample packaging, handling and 
shipment, including time considerations, and field 
filtration requirements and procedures. 

Sample containers, reagents, preservation and holding 
time requirements (a table is appropriate/recommended). 

Any special conditions for the preparation of sampling 
containers and time requirements, (a table is 
appropriate). The holding time for volatile organics 
should be 7 days unpreserved or 14 days with acid 
preservation from the time of sample collection to 
analysis. This may result in modifications to Table 
3.1. 
Chain-of-custody procedures, including an acceptable 
and logical numbering system. 

Detailed procedures for preparing/collecting trip blank 
samples, field blank samples, and field duplicate 
samples. 

Adequate documentation of the sampling activities, 
including forms, notebooks, bound logbooks and detailed 
procedures for recording sample history, site and 
sample conditions, and analysis to be taken, etc. 

A detailed summary of the sampling and analysis 
performed, using a table is appropriate. 
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Details of any field filtering andjor sample 
compositing that may have occurred during sampling 
activities. 

VII. SAMPLE CUSTODY 

Provide discussion of the three (3) distinctjseparate issues 
for sample custody (chain-of-custody (COC)) on the following 
areas related to this project: 

coc procedures for all field activities, including 
sampling, field measurement, and screening. 

COC procedures for laboratory activities, including 
sample receiving, log-in, storage, tracking of custody 
transfer during sample preparation and analysis, etc. 

Final evidence file, including the description of file 
contents and specifying a file custodian. 

Provide this information in detail in the QAPjP, as 
information provided in section 3.8 of Task III of the RFI 
Workplan does not adequately cover the required elements and 
formatting. 

VIII. CALIBRATION PROCEDURES AND FREQUENCY 

Provide specific procedures and frequencies for the 
calibration of all field instruments to be used during the 
investigation/field activities. Identify all field 
instruments which may be used and discuss the procedures for 
the initial calibration, and follow-up calibration checks 
during a particular field activity. In addition, list any 
conditions which may trigger or warrant a calibration check 
or recalibration during the course of the field activity. 

The calibration of the laboratory equipment is detailed in 
section 7.0, pages 103 to 108 of the laboratory QAPP. These 
sections should somehow effectively and specifically relate 
to the MacDermid QAPjP. If sections of the laboratory QAPP 
are to be incorporated by reference, then detailed 
references (document, section, and page number) from the 
laboratory QAPjP must be provided. However, the difficulty 
with the sections in the laboratory QAPP remains one of 
detail. The best manner in which to address this element 
would be to look at each analytical method to be used under 
the scope of the MacDermid investigation. Then, for each 
respective method, the specific details concerning 
calibration should be summarized. Methods in SW-846 do give 
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guidance and options on how calibration should be performed. 
SW-846 is not a 'cookbook', and the actual details 
concerning how calibration will be conducted must be added 
by the Permittee to the QAPjP. 

IX. ANALYTICAL PROCEDURES 

In addition to instrumental methods of analysis, all sample 
cleanup, preparatory, or digestion methods to be used in 
conjunction with the instrumental methods must also be 
listed. Individual methods must be selected for each 
hazardous constituent. Wherever possible, only methods from 
SW-846 should be selected. However, for groundwater 
analyses, it may be permissible to use the analogous water 
method, (e.g. 602). For analyses of mercury in groundwater, 
method 7470 is preferred over method 7471. Method 8020 can 
also be used to identify benzene, if present. Why wasn't 
benzene added to the list of analytical parameters included 
in Table 3.1? The detection limit for total chromium in 
soil seems rather high. Please explain why this could be 
the case. The actual method detection limits achieved for 
each constituent should be reported with the analytical data 
package. The Permittee is referred to Table 6 of method 
8270, as found in SW-846 for the list of analytes for which 
this method has been validated. Methylene chloride is not 
included on this list. Rationale explaining why methylene 
chloride will be analyzed using method 8270 instead of 
method 8240 should be presented. Furthermore, if method 
8240 shall be used to analyze samples, then results for each 
of the constituents listed in Table 2 of method 8240 should 
be delivered to U.S. EPA and the MDNR. Table 3.1 and any 
relevant discussions within the Task III document should be 
revised to clarify or reflect these points. Methods that 
will not be performed should not be mentioned in the QAPjP. 
All field methods that will be conducted during the project 
should be fully described in the QAPjP, (e.g. pH, 
temperature, and specific conductance measurements of 
groundwater samples, or soil headspace analyses using the 
PID- see page 3-10 of the Task III report). Both filtered 
and unfiltered aliquots of all groundwater samples should be 
analyzed, (see page 3-10 of the Task III report) . 
Procedures for field filtering should be described in the 
QAPjP. In section 3.9.1 of the Task III report, procedures 
for use of methods alternative to those published in SW-846 
is discussed. Only those methods which are to be used 
during the project should be included or mentioned in the 
QAPjP. If indeed other methods are proposed, then these 
should be reflected in Table 3.1. Furthermore, a complete 
set of standard operating procedures should be submitted for 
methods that are not considered to be U.S. EPA procedures. 
The actual laboratory addresses to which the various kinds 
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of samples shall be shipped should be mentioned in the 
QAPjP. (In Table 2.6.1 of the laboratory QAPP, there is 
some additional information that is insufficient in detail. 
For instance, more details concerning calibration standards, 
source of standards, and frequency of calibration, for only 
those instruments to be used in conjunction with methods 
that will be performed under scope of the MacDermid project, 
is required.) 

X. INTERNAL QUALITY CONTROL CHECKS 

Provide information on the following (many of the following 
are addressed elsewhere but must be reiterated to aid in 
assessing effectiveness of quality control procedures) 
issues for both the field activities and laboratory 
analysis: 

Field Activities (measurements and screening) 

Continuing calibration checks 
Replicate analysis 
Spike sample analysis 
Blanks (trip, field, duplicate) 
Quality Control samples 
Zero and Span gases (i.e., air monitoring) 
Calibration standards and devices 

Laboratory Analysis 

Method Blanks 
Reagent/Preparation Blanks 
Matrix Spike and Matrix Spike Duplicates 
Calibration Standards 
Internal Standards 
Surrogate Standards 
Continuing Calibration Check 
Calibration Check Standard 
Laboratory duplicate/replicate analysis, etc. 

Provide this information for each of the specific sampling 
and analytical methods used. In addition, indicate at what 
stage in the analysis each of these checks will/do occur and 
at what frequency. Provide a table (if possible) to outline 
these steps. 

XI. DATA REDUCTION, VALIDATION AND REPORTING 

In completing this section more detail is needed and the 
field activities must be addressed. The information in 
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section 3.10 of Task III of the RFI Workplan 
general overview of the required procedures. 
details must be provided in the QAPjP either 
insertion or specific reference citation. 

provides for a 
Additional 

through direct 

Specifically, the following need to be addressed: 

Discussion that assures the resulting data package will 
comply with Functional Guidelines for Evaluating 
Organic/Inorganic Analysis - U.S.E.P.A. 

summary of data reduction procedures 

Statistical approach summary and details of how (and 
which) the statistical functions relate to data 
reduction, validation and reporting. 

Detail the methods to be used for the reduction of both 
field and laboratory data. 

Describe the criteriajguidelinesjprocedures to be used 
(by an individual independent of the laboratory) for 
data validation. 

Describe the data reporting format which will be 
followed, including all reporting forms and units. 
Include in this listing all contents of the lab data 
package. 

Provide this information, realizing that these procedures 
must be developed/performed independently of the laboratory. 
The information found in section 9.0 of the laboratory QAPP 
does not adequately address this requirement either. 

XII. PERFORMANCE AND SYSTEM AUDITS 

The requirements of this section cannot be addressed by the 
laboratory QAPP and must be clearly defined within the site
specific QAPjP. These requirements deal with the 
performance of the sampling and measurement activities 
related to the field program. The following subjects must 
be somehow incorporated into the reorganized QAPjP revision, 
noting that external audits remain the responsibility of 
U.S. EPA. 

Elements to be addressed for both field and laboratory 
internal audits must include: 

• Identification of the responsible party for these 
audits; 
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• Specification of the frequency of these audits to be 
conducted; and 

• Description of the methods/procedures to be used for 
conducting these audits. This should include: 

independence of audit; and 

examination of sample handling and other records. 

XIII. PREVENTATIVE MAINTENANCE 

This requirement was not specifically addressed in the RFI 
Workplan. Provide procedures in the QAPjP for the 
preventative maintenance of the field equipment that will be 
used as part of the investigative field program. 

Information regarding preventative maintenance of laboratory 
equipment may be incorporated by reference from the 
laboratory QAPP, but only if these procedures allow for the 
maintenance of the equipment in a manner that assures the 
quality of the analytical results. Alternatively 
information regarding preventative maintenance of laboratory 
equipment may reference SW 846 or other standardized 
methods. 

XIV. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY AND COMPLETENESS 

Details of the procedures to address this requirement were 
not found within the RFI Workplan (except sparsely and only 
gerenrally in sections 3.10, and 3.11). Some pertinent 
information was also found in section 13.0 of the laboratory 
QAPP, which should be incorporated by reference into the 
reorganized QAPjP. It should be explained how these 
sections relate specifically to the MacDermid project. 
This information must be supplied in the QAPjP or may 
reference a Data Management Plan (DMP) which contains all of 
this information. However, the supplied DMP (with the RFI 
Workplan) does not adequately address these issues. 

XV. CORRECTIVE ACTION 

In general this section must provide adequate detail to 
addressing corrective actions for field and/or laboratory 
activities. Incorporate sections 14.0 of the laboratory 
QAPP and section 4.4 of the Task III RFI Workplan into the 
QAPjP while ensuring that the following elements are 
included: 
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• The pre-specified conditions that automatically trigger 
corrective action. 

• Personnel who initiate, approve, implement, evaluate, 
and report corrective action (by title). 

• Procedures to initiate, develop, approve and implement 
corrective actions. 

• Alternative corrective actions to be taken. 

XIV. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The requirements of this section may be adequately addressed 
by combining the information found in section 15.0 of the 
laboratory QAPP with that of sections 2.5, 4.5, and 4.6 
(including subsections) found in Task III of the RFI 
Workplan. Quality assurance reports are required to be 
submitted to management on a periodic basis to ensure that 
any problems are investigated and proper corrective actions 
are taken. 
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August 22, 1991 

J fanagement 
Consultants 

Mr . Bernie Orenstein 
Regional Project Officer 
u.s. Environmental Protection 
Region v, 5HR 
230 South Dearborn 
Chicago, IL 60604 
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Ciste tv/C~ Op:-

Agency 

F.eference : 
Us Dnag, /T, -

EPA Contract No . 68-W9-0040; Workf~~~~~~ 
No . R05- 18-01; Technical Review of SI~e!V "''sion 
Specific Quality Assurance Project Plans tbr 
Three RCRA Facilities; Work Plan 

Dear Mr. Orenstein: 

Enclosed please find the original QAPjPs for the above
referenced facilities to be returned to your files. These 
files include: Waste Management of Illinois, Inc.; Marathon 
Oil; and MacDermid Incorporated . 

Please teel free to call me or Dr. John Goode, the Kearney 
Team Work Assignment Manager (who can be reached at 415/595-
4300), if you have any questions. 

Sincerely, 

~~~£.~A 
Technical Director 

cc: A. Debus, EPA Region V 
B. Fuhrer, EPA Region V 
S . Kalak, EPA Region V 
G. Hruska, EPA Region V 
A. Glazer 
L . Poe 
A. Williams 



A.T. Kearney, Inc. 
222 South Riverside Plaza 
Chicago, Illinois 60606 
312 648 0111 
Facsimile 312 6481939-2302 

August 16, 1991 

J1anagement 
Consultants 

Mr. Bernie Orenstein 
Regional Project Officer 
U.S. Environmental Protection Agency 
Region V, 5HR 
230 South Dearborn 
Chicago, IL 60604 

Reference: EPA Contract No. 68-W9-0040; Work Assignment No. 
R05-18-0l; Technical Review of Site-Specific Quality 
Assurance Project Plans for Macdermid Incorporated; 
Final Deliverable (Task 03) 

Dear Mr. Orenstein: 

Enclosed please find the final deliverable for the above
referenced project. 

As discussed with Ms. Kalak, the EPA WAM, the materials submitted 
as a Quality Assurance Project Plan (QAPjP) include a Laboratory 
Quality Assurance Program Plan (QAPP). The submitted QAPP 
follows an appropriate format but does not provide the required 
site-specific information. This review provides general guidance 
in developing a site-specific QAPjP from the submitted materials 
and additional information. 

Please do not hesitate to call me or Dr. John Goode, the Kearney 
Team Work Assignment Manager (who can be reached at 415/595-
4300), if you have any questions. 

Sincerely, 

Ann L. Anderson 
Technical Director 

cc: A. Debus, EPA Region V 
s. Kalak, EPA Region V 
G. Schupp, EPA Region V 
A. Glazer 
L. Poe 
J. Goode 
A. Williams 



FINAL DELIVERABLE 
(TASK 03) 

TECHNICAL REVIEW OF 
QUALITY ASSURANCE PROJECT PLANS (QAPjPs) 

for MACDERMID INCORPORATED, 
FERNDALE, MICHIGAN 

Submitted by: 

A.T. Kearney, Inc. 
222 S. Riverside Plaza 

Chicago, Illinois 60606 

Submitted to: 

Mr. Bernie Orenstein 
Regional Project Officer 

Region V 
230 South Dearborn Street 
Chicago, Illinois 60604 

In response to: 

EPA Contract No. 68-W9-0040 
Work Assignment No. R05-18-01 

August 16, 1991 



Qua1ity Assurance Project P1an (QAPjP) 
Genera1 comments/Deficiencies 

for 
Macdermid Incorporated, Fernda1e, Michigan 

GENERAL COMMENTS/DEFICIENCIES 

The materials submitted, a laboratory Quality Assurance Program 
Plan (QAPP) and an RFI Work Plan, do not fulfill the Region V 
requirements for a Quality Assurance Project Plan (QAPjP). 
However, a review was performed by matching, to the extent 
possible, the contents of these documents to the following 
sixteen (16) required elements of a Region V QAPjP (as defined by 
Region V Model QAPjP, and Content Requirements for RFI QAPjPs). 
The (submitted) QAPP follows this format, but lacks the required 
site-specific details of a QAPjP. This review provides general 
guidance in developing a site-specific QAPjP from the submitted 
materials and additional information. 

The majority of the deficiency comments deal with the inclusion 
andjor submittal of information and procedures specific to the 
proposed project. Detailed information/procedures must be 
included in the QAPjP in lieu of stating that "standard" 
procedures will be followed. 

I. 
II. 
III. 
IV. 
v. 
VI. 
VII. 
VIII. 
IX. 
X. 
XI. 
XII. 
XIII. 
XIV. 

XV. 
XVI. 

Title Page and QAPjP Approval 
Table Of Contents 
Project Description 
Project Organization and Responsibility 
Quality Assurance Objectives for Measurement Data 
Sampling Procedures 
Sample Custody 
Calibration Procedures and Frequency 
Analytical Procedures 
Internal Quality Control Checks 
Data Reduction, Validation and Reporting 
Performance and System Audits 
Preventative Maintenance 
Specific Routine Procedures to Assess Data Precision, 
Accuracy, and Completeness 
Corrective Action 
Quality Assurance Reports to Management 

A site-specific QAPjP is to be a "stand alone" document. If 
references to other documents cannot be avoided, they should 
contain the title of the reference, section, and page number. 
The information in these references should be included within the 
QAPjP or as an Attachment or Appendix, if possible. However, 
attachment of manuals or voluminous references is discouraged. 
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I. TITLE PAGE AND QAPjP APPROVAL 

The QAPjP is required to have an approval page with space for 
the signatures of the individuals filling the following (at a 
minimum) positions: 

• EPA Region V Project Coordinator 
• EPA Regional Quality Assurance Manager 
• Contractor Project Manager 
• Contractor QA Officer 
• Any subcontractors as appropriate 
• Project Manager 
• Project QA Officer 

It is not necessary to include the names of the individuals 
in these positions, thus preventing the need for a revision 
to the document should that individual no longer occupy that 
position. 

II. TABLE OF CONTENTS 

It is a Region V requirement for a QAPjP to list individuals 
receiving official copies of the QAPjP and any subsequent 
revisions. Provide this listing after the Table of 
Contents. 

The document control format header must include the 
following information: the project name; document section 
number; document revision number; date; and section page 
number. Provide this format at the top of each page in the 
QAPjP and number the pages by section number. 

III. PROJECT DESCRIPTION 

This section, the Project Description, is not provided in 
the QAPP. However, some of the required information is 
present in the RFI work plan. Provide this information, 
preferably in the QAPjP, or include references (document, 
section, and page number) in the QAPjP for the location of 
this information. Provide a project description which 
includes the following: 

• Introduction - A description of the project and a brief 
statement addressing the different phases of the work, 
the general objectives and investigative plan. 

• Site Description - A description of the site-specific 
features including location, size, borders, physical 
features, geologic and hydrogeologic information. 
These items should be addressed in separate paragraph/ 
sections within the QAPjP. 
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• Site History or Background - A chronological history of 
the site including any information on the environmental 
history (i.e., sampling, spills, available data). Data 
should be summarized in a table which includes the 
analytical methods, results, and method detection 
limits if available. 

• Target Compounds - Brief discussion of the relevant 
(important) site contaminants or target compounds, 
including required detection limits for RFI/CMS. 

• Proiect Objectives - This should include an expanded 
description of the following elements: Specific 
objectives; intended data usages; and data quality 
objective (DQO) summaries. 

• Sampling Network and Rationale - A detailed description 
of the sampling network and the rationale for the 
selection of the locations, methods, parameters, etc. 
This may be achieved by referencing a readily available 
work plan (RFI) and/or sampling plan and indicating 
where in these documents the salient items of the plan 
can be found. 

• Project Schedule - A description of the anticipated 
start date, any milestone dates, and the anticipated 
completion date of the project or monitoring/sampling 
activities. An appropriate method for this requirement 
is a bar chart with project tasks and time lines 

IV. PROJECT ORGANIZATION AND RESPONSIBILITY 

This section must contain additional information regarding 
the project management, organization, responsibility and 
authority. At present, information in the QAPP only 
addresses this section for laboratory personnel. Provide 
this information for all personnel involved in the project, 
including EPA Region V personnel, contractor team personnel 
and any subcontractor personnel. Identify their 
responsibilities on the project, management hierarchy, and 
key personnel for different tasks. This information can be 
found, in part, in the Task III RFI workplan, sections 1.1 
and 2.4 and incorporated with the QAPP information. An 
organization chart is required for this section. 

Additionally, clarify which individuals from the laboratory 
will be involved in the project. Page 2-8 of the Task III 
RFI Workplan indicates that Bob Schock will be the 
laboratory manager for the project while the laboratory QAPP 
does not list this individual in any capacity at the lab. 
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V. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS 
OF PRECISION, ACCURACY, COMPLETENESS, REPRESENTATIVENESS AND 
COMPARABILITY 

Laboratory-specific information was found in the QAPP in 
section 4.3, but lacks the site-specific details required in 
a QAPjP. This information must be tailored to fit the 
specific needs of the project. Provide specific Quality 
Assurance Objectives (e.g., Method Detection Limit, 
Precision, Accuracy, Completeness Representativeness and 
Comparability) for your project and detail the procedures 
and means (e.g., blanks, spikes, etc.) of achieving these 
objectives. 

Note: Region V requires duplicates and blanks to be 
collected at the following frequencies: 

Trip Blanks must be collected at a frequency of one per 
cooler in which aqueous matrix VOC samples are shipped. 

Field Blanks (equipment, field) must be collected for 
all aqueous matrix parameters at a rate of one sample 
for every 10 or fewer investigative samples. 

Duplicates must be collected for all matrices and 
parameters at a rate of one sample for every 10 or 
fewer investigative samples. 

These blanks and duplicate samples must be treated as 
regular investigative samples, with regards to sample 
volumes, containers, preservation and shipping. 

VI. SAMPLING PROCEDURES 

Provide the detailed sampling procedures to be used at the 
facility. This requirement may be fulfilled by referencing 
(by document, section, and page number) a detailed sampling 
plan, the RFI Workplan and/or presenting a detailed listing 
in the QAPjP. 

The information supplied in the Task III RFI Workplan pages 
3-2 to 3-21 provides information on these requirements but 
needs to be addressed/included in a QAPjP. In addition, 
information in the laboratory QAPP provides general sampling 
procedures for every possible sampling situation. The 
information, if used, would need to be modified to include 
site-specific procedures for sampling. Do not include the 
procedures found in the QAPP that do not relate to the type 
of sampling to occur at the facility. The following 
information is required in detailing sampling procedures for 
a QAPjP: 
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Detailed procedures, criteria, or guidelines used for 
sampling point selection. 

Detailed procedures, criteria, or guidelines used for 
collecting background samples, if any. Detailed 
procedures for collecting and preparing composite 
samples, if composite samples are to be collected. 

Detailed procedures for the collection of samples for 
each sample matrix and parameter(s). 

Detailed procedures for sample packaging, handling and 
shipment, including time considerations, and field 
filtration requirements and procedures. 

Sample containers, reagents, preservation and holding 
time requirements (a table is appropriate/recommended). 

Any special conditions for the preparation of sampling 
containers and time requirements, (a table is 
appropriate) . 

Chain-of-custody procedures, including an acceptable 
and logical numbering system. 

Detailed procedures for preparing/collecting trip blank 
samples, field blank samples, and field duplicate 
samples. 

Adequate documentation of the sampling activities, 
including forms, notebooks, bound logbooks and detailed 
procedures for recording sample history, site and 
sample conditions, and analysis to be taken, etc. 

A detailed summary of the sampling and analysis 
performed, using a table is appropriate. 

Details of any field filtering andjor sample 
compositing that may have occurred during sampling 
activities. 

VII. SAMPLE CUSTODY 

Provide discussion of the three (3) distinct/separate issues 
for sample custody (chain-of-custody (COC)) on the following 
areas related to this project: 

coc procedures for all field activities, including 
sampling, field measurement, and screening. 
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coc procedures for laboratory activities, including 
sample receiving, log-in, storage, tracking of custody 
transfer during sample preparation and analysis, etc. 

Final evidence file, including the description of file 
contents and specifying a file custodian. 

Provide this information in detail in the QAPjP, as 
information provided in section 3.8 of Task III of the RFI 
Workplan does not adequately cover the required elements and 
formatting. 

VIII. CALIBRATION PROCEDURES AND FREQUENCY 

Provide specific procedures and frequencies for the 
calibration of all field instruments to be used during the 
investigation/field activities. Identify all field 
instruments which may be used and discuss the procedures for 
the initial calibration, and follow-up calibration checks 
during a particular field activity. In addition, list any 
conditions which may trigger or warrant a calibration check 
or recalibration during the course of the field activity. 

The calibration of the laboratory equipment is detailed in 
section 7.0, pages 103 to 108 of the laboratory QAPP. 
Provide direct detailed references (document, section, and 
page number) in the QAPjP for the applicable procedures for 
the types of analysis to be run and the equipment to be 
used. 

IX. ANALYTICAL PROCEDURES 

The analytical procedures and parameters listed in Table 3.1 
do not adequately describe all of the analysis that will/may 
be performed. Include a description/listing of all analysis 
to be performed or provide detailed references to a document 
{SW-846, QAPP, etc.) by section and page number for any 
analysis not listed. Do not list those that will not be 
performed, only those that will or may be performed. 

Provide in the QAPjP the analytical procedures that shall be 
followed by the laboratory in analyzing the project samples. 
Detail or reference only those procedures that will/do apply 
to the type of analysis run. 

X. INTERNAL QUALITY CONTROL CHECKS 

Provide information on the following (many of the following 
are addressed elsewhere but must be reiterated to aid in 
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assessing effectiveness of quality control procedures) 
issues for both the field activities and laboratory 
analysis: 

Field Activities (measurements and screening) 

Continuing calibration checks 
Replicate analysis 
Spike sample analysis 
Blanks (trip, field, duplicate) 
Quality Control samples 
Zero and Span gases (i.e., air monitoring) 
Calibration standards and devices 

Laboratory Analysis 

Method Blanks 
Reagent/Preparation Blanks 
Matrix Spike and Matrix Spike Duplicates 
Calibration Standards 
Internal Standards 
Surrogate Standards 
Continuing Calibration Check 
Calibration Check Standard 
Laboratory duplicate/replicate analysis, etc. 

Provide this information for each of the specific sampling 
and analytical methods used. In addition, indicate at what 
stage in the analysis each of these checks will/do occur and 
at what frequency. Provide a table (if possible) to outline 
these steps. 

XI. DATA REDUCTION, VALIDATION AND REPORTING 

In completing this section more detail is needed and the 
field activities must be addressed. The information in 
section 3.10 of Task III of the RFI Workplan provides for a 
general overview of the required procedures. Provide 
additional details to this information in the QAPjP or 
provide detailed references to a document (section and page 
number) where the information can be found. 

Specifically, the following need to be addressed: 

Discussion that assures the resulting data package will 
comply with Functional Guidelines for Evaluating 
Organic/Inorganic Analysis - U.S.E.P.A. 

Summary of data reduction procedures 
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statistical approach summary and details of how (and 
which) the statistical functions relate to data 
reduction, validation and reporting. 

Detail the methods to be used for the reduction of both 
field and laboratory data. 

Describe the criteria/guidelines/procedures to be used 
(by an individual independent of the laboratory) for 
data validation. 

Describe the data reporting format which will be 
followed, including all reporting forms and units. 
Include in this listing all contents of the lab data 
package. 

Provide this information, realizing that these procedures 
must be developed/performed independently of the laboratory. 
The information found in section 9.0 of the QAPP does not 
adequately address this requirement. 

XII. PERFORMANCE AND SYSTEM AUDITS 

The requirements of this section cannot be addressed by the 
laboratory QAPP and must be clearly defined within the site
specific QAPjP. These requirements deal with the 
performance of the sampling and measurement activities 
related to the field program. Provide, within the QAPjP, 
the following elements, noting that external audits are the 
responsibility of EPA. 

Elements to be addressed for both field and laboratory 
internal audits: 

• Identify the responsible party for these audits; 

• Specify the frequency of these audits to be conducted; 
and 

• Describe the methods/procedures to be used for 
conducting these audits. This should include: 

independence of audit; and 

examination of sample handling and other records. 

XIII. PREVENTATIVE MAINTENANCE 

This requirement is not specifically addressed in the RFI 
Workplan. Provide procedures in the QAPjP for the 
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preventative maintenance of the field equipment that will be 
used as part of the investigative field program. 

Information regarding preventative maintenance of laboratory 
equipment may be incorporated from the QAPP, but only if 
these procedures allow for the maintenance of the equipment 
in a manner that assures the quality of the analytical 
results. Alternatively information regarding preventative 
maintenance of laboratory equipment may reference sw 846 or 
other standardized methods. 

XIV. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY AND COMPLETENESS 

Details of the procedures to address this requirement were 
not found within the RFI Workplan (except sparsely and only 
verbally in sections 3.10, and 3.11). Information was found 
in section 13.0 of the laboratory QAPP. Incorporate this 
information into the QAPjP and include greater detail and 
example equations for percent recovery, relative percent 
difference (RPD), relative standard deviation (RSD), Method 
detection limits (MDL), and percent valid data. This 
information must be supplied in the QAPjP or may reference a 
Data Management Plan (DMP) which contains all of this 
information. However, the supplied DMP (with the RFI 
Workplan) does not adequately address these issues. Provide 
detailed procedures for assessing data precision, accuracy 
and completeness. 

XV. CORRECTIVE ACTION 

In general this section must provide adequate detail to 
addressing corrective actions for field andjor laboratory 
activities. Incorporate sections 14.0 of the QAPP and 
section 4.4 of the Task III RFI Workplan into the QAPjP and 
ensure that the following elements are included: 

• The pre-specified conditions that automatically trigger 
corrective action. 

• Personnel who initiate, approve, implement, evaluate, 
and report corrective action (by title). 

• Procedures to initiate, develop, approve and implement 
corrective actions. 

• Alternative corrective actions to be taken. 
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XIV. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The requirements of this section may be fulfilled by 
combining the information found in section 15.0 of the QAPP 
with that of sections 2.5, 4.5, and 4.6 (including 
subsections) found in Task III of the RFI Workplan. Quality 
assurance reports are required to be submitted to management 
on a periodic basis to ensure that any problems are 
investigated and proper corrective actions are taken. 
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OHM Corporation 

June 26, 1991 

Ms. Sherry Kolak 
U.S. Environmental Protection Agency 
Region V 
Michigan Section 
Office Of RCRA - (SHR-13) 
230 South Dearborn Street 
Chicago, Illinois 60604 

RE: MacDermid Incorporated, Ferndale, Michigan; Site Assessment: 

Dear Ms. Kolak: 

Pursuant to our conversation this date, please find enclosed the ETC-Findlay 
Laboratory- Quality Assurance Program Plan (QAPP). 

If I may be of further assistance, do not hesitate to contact me at your 
convenience. 

es W. Voorhees, Jr., 
nager Geosciences 

idwest Region 

Encl: 

16406 US. Route 224 East • P.O. Box 551 • Findlay, Ohio 45839·0551 • 419·423-3526 

~ 
I 
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' OHM Corporation 

November 19, 1990 

Ms. Mardi Klevs (5 HR-13) 
Michigan Section 
RCRA 
USEPA Region V 
230 South Dearborn 
Chicago, IL 60604 

RE: MacDermid Ferndale Facility RFI 
MID 005 338 371 

Dear Ms. Klevs: 

Enclosed you will find a summary of the proposed approach to 
initiate work at the MacDermid Ferndale facility. We are 
sending this to you at the request of Frank Cruice in 
preparation for our meeting on Monday, November 26, 1990. 

We look forward to meeting with you then and discussing these 
and other pertinent issues. 

Richard A. Veen 
Michigan Division Manager 

RAV:vld 

cc: Frank CruicejMacDermid 
James Batozynski/MacDermid 

enclosure 

261 Tavl <.,teet • Lan~1ng 1 whg"l48906 • 5 74847713 



MEETING WITH USEPA TO DISCUSS 
RCRA FACILITY INVESTIGATION 
MACDERMID FERNDALE FACILITY 

1 

The purpose of the meeting will be to review and discuss 
a modified approach to the RCRA facility investigation 
required under the conditions of Permit MID 005 338 371. 

The intent of the modified approach is to produce sta
tistically valid, properly documented data to sufficiently 
characterize the nature and extent of any environmental 
impairment which may exist at the following SWMU's so that 
corrective measures may be expediently selected. 

o Air quality 
o Railroad spur 
o Former incinerator 
o Former lagoons 

The basic scope of the modified approach is outlined below. 

Task 1. Description of current Conditions 

o File and document research 
o Maps and charts of site, localized description 
o Nature and extent of contamination 
o Implementation of interim measures 
o Report 

Task 2. Pre-Investigation Evaluation of Corrective Measure 
Technologies 

o On-site criteria 
o Off-site criteria 
o Report 

Task 3, Exploratory Site Evaluation 

o Ground-water samples 
o Shallow boreholes--lagoon closures 
o Soil analyses 
o Air quality 
o Report 

The work of Tasks 1 and 2 will conform to the scope 
specified in the permit guidelines for the RFI. The work of 
Task 3 will involve collection of supplemental data to fur
ther characterize the land based SWMU's. An approach to 
assessing air quality will be developed after review of his
torical data on the facility. We anticipate this data can be 
collected without the necessity of preparing the extensive 
planning documents identified in the permit as Task 3 RFI 
work plan. We envision a work plan of considerably less 
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magnitude which will nonetheless yield technically qualified 
data. Our expectation is that this data when coupled with 
the data from previous investigations of the site may produce 
a characterization and quantification of the site adequate to 
select an appropriate remedy for each unit addressed, if 
needed, at the completion of Task 3. 

Advantages to this approach are it is considerably less 
expensive and time consuming for MacDermid and USEPA and it 
would avoid redundancy of data in some of the SWMU areas. 

We feel this approach warrants consideration for two 
reasons. First, the site history does not suggest the 
presence of an extensive or complex contamination. Second, 
the site itself appears to be stratigraphically straight 
forward thus lending support to an uncomplicated investi
gation. A summary of these points follows. 

Site Specific--Operational History 

o Incinerator--The incinerator was used until its 
removal from the site in 1976 for destruction of 
fiber barrels, paper, and general housekeeping 
burnables. Metal rings and non-parishables were 
collected and transported to a solid waste 
landfill for disposal. 

o Railroad Spur--According to interviews and 
documentation, nonhazardous material such as 
fiber barrels and diatomaceous earth were 
transported onto the site via this line. 

o Lagoons--Based on existing data, concentrations 
in these structures are moderate to low levels 
and the extent of residuals may be more pre
cisely determined with some additional explora
tory boreholes, sample analyses, and the 
installation of perimeter ground-water 
monitoring wells. 

Historically, sludges were collected in the 
lagoons along with the aqueous residuals and 
treated in the on-site wastewater-treatment 
system. The presence of remaining lagoon 
residuals will be evaluated in Tasks 2 and 3. 

o Releases and Spills--Historically, incidents 
have been limited on this facility. The primary 
subsurface evaluation will be in the area of the 
lagoon residuals under the OHM Tasks 2 and 3. 

o Air Quality--Ambient quality will be addressed 
upon evaluation of historical data. 



Site Specific--Characterization 

o Surface Water Collection--The topographic low of 
the facility collects surface water run off in 
the center of the site. The water and trans
ported materials are collected in the drainage 
system and treated at the wastewater-treatment 
facility. Under these conditions, limited 
pending or standing water collects. 

o Near-surface Ground Water--According to the 
data from the boring logs and the local hydro
geology of the area, the water table is a 
perched structure and not a recharging system to 
the deeper ground-water aquifer. 

o Subsurface Geology--According to boring log 
information and the local geologic and soil 
studies available from this area, approximately 
13 feet below the ground surface elevation, a 
60-foot-thick clay stratum is located, thus 
limiting down-section percolation of materials 
deposited on or near the surface soils. 

3 

In summation, it is our view that the modified task 
approach to determining the extent of the environmental 
impact and potential mitigation at this facility, considering 
the size and operational background, is justified. Further, 
to utilize the requirements in the USEPA RFI guidelines 
(e.g., Performance Audit and System Audit procedures in the 
Data Collection Quality Assurance Plan, graphical display 
requirements in the Data Management Plan, Community Relations 
Plan etc.), would be overly expensive, repetitive, and time 
consuming for this size of project. 


